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243, 252 
Anopheles punctipennis, 
243 
Anopheles quadrimaculatus, 
404, 406, 413, 414 
control of, 404, 406, 413, 
414 
hybridization of, 243 
Anopheles rondoni, 244 
Anopheles stephensi, 95 
Anopheles stephensoni, 405 
Anopheles subpictus, 95 
Anoplura 
eggs of, 156 
oocyte cytoplasm of, 151 
ovary type of, 143 
Anoxia, 329 
Antennata, 181, 197 
Antheraea polyphemus, 58 
Anthomyiidae, 260 
Anthonomus grandis (boll 
weevil) 
control of, 389 
cotton resistant to, 268 
early economic history of, 
336 
spread of, 342, 345, 347 
Antibiosis, 279-83 
Antibiotics, 44-45 
Anticarsia gematilis (velvet 
bean caterpillar), 440 
Antihelmintic action, 369 
Antonina graminis (Rhodes- 
grass scale), 269 
Ants 
Cetoniinae and, 325 
as foragers for food for 
mosquitoes, 251 
nervous system of, 2 
as predators of scarabaeid 
eggs, 328 
symbiosis in, 41 
see also specific names 
Aonidiella aurantii 
(California red scale), 
299, 302 
Aonidiella citrina, 299 
Apanteles medicaginis, 429 
Apanteles solitarius, 459- 
60 
Apanteles tirathabae, 293 
Apate, 42 
Apechthis ontario, 305 
Aphelininae, 304 
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Aphelinus semiflavus, 425 
Aphidius brassicae, 387 
Aphids 
feeding habits of, 280 
ovary type of, 140 
plant viruses carried by, 
472-75, 476, 477, 478, 
479, 480 
sound organs of, 88 
see also specific names 
Aphis fabae (black bean 
aphid), 278, 384 
Aphis gossypii (cotton aphid) 
control of, 390, 391, 393 
cotton resistant to, 268 
vector of plant viruses, 
431 
Aphodiinae 
classification of, 311 
food habits of 
adult, 312 
larvae, 315 
life cycle length, 321 
Aphodius, 320, 321, 328 
Aphodius fimetarious, 313 
Aphodius howetti, 110, 315 
Aphodius lividus, 325 
Aphodius paradlis, 315 
Aphodius porcus, 325 
Aphodius pseudotasmaniae, 
315 
Aphodius subterraneus, 313 
Aphycus helvolus, 300-1, 
366 
Aphycus lounsburyi, 301 
Aphytis chrysomphali, 366 
Aphytis lingnanensis, 299 
Aphytis maculicornis, 300 
Aphytis mytilaspidis, 300 
Apioceridae, 222 
Apion aestivum, 383 
Apion godmani, 385 
Apion trifolii, 383 
Apis mellifera (honey bee) 
acaricides and, 366 
acarine disease of, 366 
artificial insemination for, 
161 
breeding 
artificial insemination, 
174-75 
egg-laying rate and 
heterosis, 175 
importation of stock, 170 
inbreeding depression, 
175 
nutrition effect on, 169 
pollination, 176 
selection of females only, 
170 
size of brood cell in, 169 
temperature, effect, 169 
use of isolated mating 
yards, 170-74 
variability in, 167-70 
chemical assay, 12 
chromosomes, number 
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of, 162, 163, 164 
cytology of, 162-66 
exceptional individuals, 
165-66 
normal individuals, 162-65 
development of 162-66 
distribution of, 225 
eggs of, 156 
enzymatic variation, 169 
foulbrood, 169, 170-74 
inheritance of resistance 
to, 170-74 
natural selection for 
resistance, 173-74 
genetics of, 161-67 
gynandromorphs, 165-66 
haploid origin of drones, 
167 
impaternate females, 165 
mosaic females, 165 
mosaic males, 165 
mutations, 166-67 
radiation, 167 
insemination, artificial, 161, 
163, 164 
mutants of, 166-67, 168 
nervous system of, 2 
ovariole of, 144 
parthenogenesis in, 161 
sex determination, 162-66 
strains of, 169, 170, 171 
unidentified esters in, 14 
Apistomyia elegans, 257 
Apogonia ceribricollis, 313 
Apogonia expeditionis, 313 
Aposymbiotic, definition, 38 
Apterobittacus, 198 
Apterobittacus apterus, 186 
Arabis hirsuta, 478 
Arachnida, 225 
Arachnids, 22 
Arachnocampa, 187 
Aramite, 355-56, 366-72 
Arctiidae, 94 
Argas persicus (fowl tick), 
369 


Arixenia, 147 
Arthropods 
chemoreception in, 19-36 


transmission of plant viruses 


by, 469-82 
Artificial insemination 161 
Artona catoxantha, 292 
Arygyroploce leucothreta 
(false codling moth), 303 
Ascogaster quadridentata, 


Ascorbic acid, 66-67 
Asilidae, 260, 327 
Aspidiotiphagus, 300 
Aspidiotus destructor (coco- 
nut scale), 298-99 
Aspidiotus perniciosus (San 
Jose scale), 302, 336 
Asterolecanium pustulans 
(pustule scale), 300 
Aster yellows 470, 475-76, 
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480 
Asymbiotic, definition, 38 
Atherigona indica, 273 
Atherix 

258 
Atrichopogon, 254-56 
Atrichopogon pollinivorus, 

255, 256, 259 
Atrichops crassipes, 258 
Atropsyche, 196, 220 
Atta, 325 
Aureomycin, 44-45 
Austroicetes cruciata, 117 
Austroleptis, 258, 321 
Autogeny, 234, 235 
Automeris io, 59 
Autoserica castanea, 321 
Auxines, 81 
Azobenzene, 366, 372 
Azoxybenzene, 366 


B 


Babesia, 40 
Bacillus anthracis, 60 
Bacillus euloomarahae, 327 
Bacillus larvae, 170 
Bacillus lentimorbis, 327 
Bacillus lentimorbis var. 
Australis, 327 
Bacillus popilliae, 327 
Bacteria, 327 
Bactericidal action, 369 
Bacteriocytes, definition, 38 
Bacteroids 
of cockroaches 
culturing of, 50 
loss of, 51 
Staining of, 49 
Balsam woolly aphid, see 
Adelges piceae 
Barium ethylene bis- 
dithiocarbamate, 369 
Bathyplectes corvina, 434 
Bathyplectes curculionis, 
433 
Bathyplectes tristis, 433 
Bats, 94 
Bayer 21/199, 407 
Bdelonyssus sylvarium 
(northern fowl mite), 
368 
Beans, 383-88 
Beauveria densa, 327 
Beauveria globulifera, 434, 
439 
Bed bug, see Cimex lectu- 
larius 
Bees, 7 (see also Apis 
mellifera) 
accessory nuclei, 151 
bumble, 10 
population regulation, 122 
see also specific names 
Beet yellows, 472 
Bemisia tabaci, 477 
BHC 


for control of 
armyworm, 379 
clover pests, 383 
clover root borer, 440 
corn borer, 381 
cotton pests, 391 
cruciferous pests, 387, 
388 
flies, 403, 404, 405, 406, 
407, 411, 412, 414, 415, 
416 
forest insects, 452 
greenbug, 380 
potato leafhopper, 423 
spittlebug, 437 
wireworms, 380 
Bibio, 189, 194 
Bibio marci, 185 
Bibionidae, 186, 259 
cleavage line, 183 
cranial extensor of 
dististipes, 192 
labium of, 195 
maxilla of, 189 
tentorial bridge, 185 
tracheal system of, 199, 


Biological control, see 
Control, biological 

Biotin, 63-64 

Biotypes, 283 

1, 2-Bis (1-hydroxyphenylthio) 
ethane, 369 

1, 2-Bis (phenylthio) ethane, 
358 


Bis (phenylthio) methane, 


Bis (o-hydroxyphenylthio) 
methane, 369 
Biting midges, see 
Ceratopogonidae 
Bittacidae, 183 
cranial flexor of dististipes, 
191 
feeding habits of, 262 
lateral tractors lacking, 
186 
tentorial adductors of 
basistipes, 190 
tentorial adductors of 
cardo, 190 
Bittacus, 192 
labium of, 196 
lateral tractors missing, 


stipital flexor of dististipes, 


thoracic legs of, 198 
Blaberus, 3-4 
Black pecan aphid, see 
Melanocallis caryae- 
foliae 
Black spot of citrus, 337 
Blatta orientalis (oriental 
cockroach) 
germinal vesicle of, 150 
mycetocytes of, 41-43 


symbiote elimination in, 44 
45, 46 
symbiote transplants, 52 
Blattella germanica (German 
cockroach) 
bacteroid survival in, 50 
cholesterol utilization in 
62 
mycetocytes of, 41-43 
symbiote elimination in, 44 
45, 46, 47 
symbiote transplants, 52 
Blepharocera tenuipes, 257 
Blepharoceridae, 257, 261 
Blissus leucopterus (chinch 
bug), 380, 382 
control of, 380, 382 
plant resistance to 
272, 275 
Blow flies 
feeding reaction, 32 
population regulation, 123 


269 


self-regulation of popula- 
tions, 109-110 
Bolboceras, 319 
Bolboceras darlingtoni 
322 


Bolboceras gallicus, see 


313, 


Bolbolasmus gailicus 
Bolbolasmus gallicus, 313 
Boll weevil, see Anthonomus 

grandis 
Bombyliidae, 260 
Bombyx, 26, 167 
Bombyx mori 

nutrition of, 75-84 

amino acid requirements, 
60 

auxines in, 81 

carotenoid utilization in, 
63 

digestion and assimilation 
79-82 

digestive enzymes, 80-81 

fat in diet, 61 

inorganic ¢ 
79 

metabolism, 82 

mulberry leaves, sub- 
stitutes for, 76 

phosphorus compounds, 81 

pigment absorption, 81 


qualitative aspect of, 76-77 


quantitative aspect, 75-76 
vitamins in, 64, 65, 6 
78 
olfaction in, 27 
olfactory stimuli, 32-33 
oogenesis, 155 
protein yolk, origin of, 152 
sounds of, 98-99 
subgenual organs, 95 
trophocytes of, 146, 147 
Bordeaux, 423 
Boreidar 
abdominal appendages 
99 


= 
i i 


mstituents, 78- 


198- 
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classification of, 203 
new rank, 203 

cleavage line, 183, 185 

cranial flexor of dististipes, 
191 

labium of, 193-96 

labrum of, 186 

lateral retractors lacking 
186 

maxilla of, 188 

origin of antennae, 188 

stipital flexor of 
dististipes, 193 

tentorial abductors of 
basistipes, 190 


tentorial abductors of cardo, 


190 
tentorial bridge of, 185 
thoracic legs, 197-98 
tracheal system, 199-200 
Boreus 
differences between 
Panorpa and, 204 
eyes of, 188 
labium of, 194 
thoracic legs of, 198 
Brachet’s method, 154 
Brachycera, 186 
classification of, 205 
comparison with other 
Diptera, 249-66 
feeding habits of, 249-66 
labrum of, 186 
Brachypterous jumping 
flightless moths, 221 
Brachyrhinus ligustici, 426 
life cycle of, 426-27 
Bracon, 302 
Brevicoryne brassicae, 
control of, 386, 387 
plant virus transmission, 
473 
sugar requirements of, 59 
Brevipalpus inornatus 
(privet mite), 367 
Brevipalpus lewisi (citrus 
flat mite), 367 
Brontispa frogatti 
selebensis, 295 
Brontispa mariana, 295 
Broscini, 223 
Bruchophagus gibbus 
(clover seed chalcid), 
440 
Bruchus brachialis (vetch 
bruchid), 440 
Bruchus pisorum (pea 
weevil), 385 
Bruchus rufimanus, 385 
Bryobia praetiosa, 368 
Bucculatrix thurberiella 
(cotton leaf perforator), 
393 
Bufo marinus, 328 
Bursa bursa pastoris, 430 
Butoxy polypropylene glycol, 
356, 411 
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Cc 


Cabbage aphid, see 
Brevicoryne brassicae 
Cabbage black ringspot, 473, 
478 
Cabbage maggot, see 
Erioischia brassicae 
Cacao, 470 
Cactoblastis cactorum, 109 
Caddisflies, 208 
Calcium arsenate 
control of 
alfalfa pests, 429, 434 
cotton pests, 390, 391, 392 
Calidea dregii, 393 
California red scale, see 
Aonidiella aurantii 
Calliphora, 146 
acetylcholine in, 12 
DDT effect on, 14 
flight, 10 
Calliphora erythrocephala, 
see C. vivina 
Calliphora vicina, 61 
Callosobruchus chinensis 
(cowpea weevil) 
diet of, 59, 62 
plants resistant to, 278 
self-regulation of popula- 
tions, 113 
Calomel, 386 
Calonota, 317 
Cambarus bartonii sciotensis, 
22 
Candida, 49 
Cantharis bilineatus, 439 
Canthidium, 325 
Canthon, 319 
Canthon conformis, 325 
Canthondeplanatus var. 
fastuosus, 325 
Capitophorus fragariae, 474 
Captan, 369 
Carabidae 
as predators of Scarabaeidae, 


effect of environment on, 
223 
endemism of, 216 
Carbohydrates 
in phytophagous insect 
nutrition, 58-60 
polysaccharides, 58-59 
sugars, 59-60 
Cardiphylla, 281 
Carnitine, 66 
Carotenoids, 63 
Carpocapsa pomonella 
(codling moth), 367 
biological control of, 292- 
93 
chemical control of, 367 
parasite of, 305 
Carulaspis visci (juniper 
scale), 299-300 
Caspersson microspectro- 
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photometric method, 
154 
Cassidinae, 224 
Castelytra zealandica, 313 
Catana, 299 
Catana clauseni, 297-98 
Cauliflower mosaic, 472, 
473. 478 
Cecropia moth, see Hyalo- 
phora cecropia 
Celeuthetini, 224 
Cenozoic, 213 


Cephus (wheat stem sawflies), 


380 
Cephus cinctus (wheat stem 
sawfly), 269, 272 
biotypes of, 283 
inherited factors in, 284 
plant resistance to, 269, 
276, 278 
Cephus pygmaeus (European 
wheat stem sawfly), 
269, 272 
Cerambycidae, 224 
Ceroplastes rubens (red wax 
scale), 301 
Ceratitis capitata (Mediter- 
ranean fruit fly), 6 
biological control of, 296 
eradication efforts for, 
338-39 
quarantine of, 337 
Ceratoma trifurcata, 471 
Ceratomerinae, 222 
Ceratophyllus, 193 
Ceratopogon communis 
feeding habits, 256 
Ceratopogonidae, 95 
feeding habits of, 254-56 
intersexual signalling, 100 
mouth parts of, 255 
sense organ of, 261 
Ceratopogoninae, 254 
Cercopidae, 470 
Cercyonis pegala, 96 
Ceroplatus, 187 
Cetonia, 328 
Cetonia aurata, 315 
Cetoniinae 
ant and termite association, 
325 
classification of, 311 
food habits of, 318 
adult, 312, 313 
larvae, 315-16, 318 
life cycle length, 321, 323- 
24 


mating habits of, 324 
pupation habits of, 322 
Ceuthorhynchus assimilis 
(cabbage seed weevil), 
388 
Ceuthorhynchus rapi (large 
cabbage shoot weevil), 
388 
Chaetadoretus cribratus, 
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Chaetexorista javana, 293 
Chaoborinae, 250, 259 
Chauliognathus pennsylvani- 
cus, 439 
Chelonus, 302 
Chelonus texanus, 304 
Chemoreception, 19-36 
cell of, 20-28 
ecological significance, 
33-34 
evolutionary significance, 
33-34 
excitation, mechanisms of, 
28-30 
peripheral and central 
nervous integration, 
31-33 
sense organ and, 30-31 
Chemoreceptor cell 


electrophysiological studies, 


25 
gustation, 23-27 
insects, 22-28 
olfaction, 27-28 
other than insects, 20-22 
Chilocorus cacti, 300 
Chilocorus nigritus, 299 
Chilo simplex, see Chilo 
suppressalis 
Chilo suppressalis (Asiatic 
rice borer) 
chemical diets for, 58 
nutrition of 
amino acid utilization, 60 
fat in diet of, 62 
nucleic acids in diet of, 
68 
starch utilization, 59 
vitamins in diet of, 63-67 
Chinch bug, see Blissus 
leucopterus 
Chironomidae, 259, 261 
as food for other, 255 
intersexual signalling, 100 
see also Tendipedidae 
Chiromyzidae, 222 
Chloramphenicol, 44 
Chlorbenside, 356-58, 366, 
370, 371, 372 
as acaricide, 356-58, 366, 
370, 371, 372 
Chlordane 
as acaricide, 367, 368, 369 
control of 
alfalfa pest, 427, 434 
armyworms, 379 
cotton pests, 390 
flies, 403, 406, 407, 409, 
411, 413, 416 
Spittlebug, 437 
Chlorinated hydrocarbon in- 
secticides 
as acaricides, 368 
see also specific insecti- 
cides 
Chlorita biguttula (cotton 
leafhopper), 282 





Chlorobenzilate 
as acaricide, 358-59, 366- 
72 


Chloromycin, 44, 45 
p-Chlorophenyl benzene 
sulfonate, 370-71 
Chlorophyll, 68 
Chlorthion 
control of 
clover pests, 383 
corn earworms, 381 ( 
cotton pests, 390, 391 
fly, 407 
tobacco pests, 395 
Chlortetracycline, 44-45 
Choline, 65-66 
Cholinergic system, 11-14 
Chordotonal organs, see 
Scolopidial organs 
Chorista, 192 
labium of, 196 
lateral tractors lacking, 
186 
thoracic legs of, 198 
Choristidae, 183 
cranial flexor of dististipes, 
191 
lateral retractors lacking, 
186 
stipital flexor of 
dististipes, 193 
tentorial adductors of cardo, 
190 
Choristoneura fumiferana 
(spruce budworm), 303, 
451 
Chorology and zoogeography, 
8 


Chorthippus, 99, 101 

Chorthippus biguttulus, 100 

Chorthippus longicornis, 67 

Chorthippus parallelus, 99 

Chromosomes 

Apis mellifera, 162, 163, 

164 

Chrysomelidae, 224 

Chrysopa, 254, 425 

Chrysopa plorabunda, 303 

Chrysophilus, 258 

Chrysops, 258 

Cicada spumaria, 435 

Cicuta, 251, 255 

Cimex lectularius (bed bug), 
49, 155 

Circulifer tenellus, 59, 61 

Citrus blackfly, see 
Aleurocanthus woglumi 

Citrus bud mite, see Aceria 
sheldoni, 367 

Citrus canker, 337, 339-40 

Citrus flat mite, see 
Brevipalpus lewisi 

Citrus mealybug, see 
Planococcus citri 

Citrus red mite, see 
Metatetranychus citri 

Classification 


Boreidae, 203 
Diptera, 203 
Faber’s, 97 
flies, biting, significance in, 
249-66 
Neomecoptera, 203-4 
primitive Diptera, 26 
Scarabaeidae, 311 
Siphonaptera, 203, 204 
Trichoptera, 203 
Zeugloptera, 202-3 
Clausenia purpurea, 297 
Clemora, 317 
Clemora smithi, 326 
Clemys insculpta, 254 
Climate 
and biological control, 459 
adverse for, 298 
limitation to alfalfa weevil 
spread, 432 
races adaptable to, 304, 305 
tolerances, 208 
Cloeotus, 316 
Clover (Trifolium), 382-83, 
422 
Clover club leaf, 474 
Clover head weevil, see 
Hypera meles 
Clover leafhopper, see 
Aceratagallia sanguino- 
lenta 
Clover leaf weevil, see 
Hypera punctata 
Clover root borer, see 
Hylastinus obscurus 
Cnemarachis, 317 
Cnephia dacotensis, 253 
Cnidocampa flavescens 
(oriental moth), 293 
Coccinella septempunctata, 
387 
Coccoidea, 470 
Coccophagus, 304 
Coccophagus gurneyi, 297 
Coccus cossus, 187 
Cochliotis, 328 
Cochliotis melolonthoides, 
313, 317, 322 
Cockroaches, 7 
aposymbiotic strains, 44 
bacteroids of, 48 
diet importance for sym- 
biotes in, 53, 54 
flight, 11 
sex attractant odor, 33 
symbiotes of, 39, 40 
see also specific names 
Coconut moth, see Levuana 
iridescens 
Coconut scale, see Aspidiotus 
destructor 
Codling moth, see Carpo- 
capsa pomonella 
Coenochilus, 325 
Coenomyia, 328 
Coenomyidae, 259, 327 
Coffee mealybug, see 
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Planococcus kenyae 
Colaenorrhinus, 184 
Coleoptera, 181 

accessory nuclei, 151 
brain size, 2 
classification of, 311 
cranial promotor of cardo, 

190 

distribution of, 223-24 

flight, 10 

ovary of, 140, 143 

phylogeny, 181 

primitive food habits of, 
312 

scolopidia of, 95 

stipital flexor of dististipes, 

193 
Colias philodice eurytheme 

(alfalfa caterpillar), 

forage pest, 427-29 

life cycle of, 428 
parasite for, 429 
polyhedrosis of, 429 
variations in color form, 

427-28 
Collembola, 181, 219 
Colletrichum trifolii, 438 
Colocasia, 317 
Colorado potato beetle, see 

Leptinotarsa decem- 

lineata 
Commensalism, definition of, 


Common cattle grub, see 
Hypoderma lineatum 
Communication signals of 
insects, see Sound 
Comperiella bifasciata, 299 
Compsilura concinnata, 459- 
60 
Conoderus amplicollis (gulf 
wireworm), 378 
Contarinia sorghicola 
(sorghum midge), 269, 
440 
Continental drift, theory of, 
see Wegenerian 
Hypothesis 
Control 
biological 
of Aleyrodidae, 297-98 
of California red scale, 
299 
of coconut leaf-mining 
beetle, 294-95 
of coconut moth, 291-92 
of coconut scales, 298-99 
of coconut spike moth, 293 
of codling moth, 292-93 
cyclamen mite, 301 
ecological relationships 
and, 307-8 
of eucalyptus snout weevil, 
295-96 
of European spruce saw- 
fly, 204 
evaluation of parasite and 
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predator effectiveness, 
305-6 
of fig scale, 300 
forest insects, 456-62 
of fruit flies, 296 
of imported cabbage - 
worm, 293 
immunity problem in, 
294 
insecticidal check method 
and, 306 
insular conditions as 
conducive to, 307 
of juniper scales, 299 
of larch sawfly, 294 
mass production of 
parasites, 302-4 
mass production of 
predators, 302-4 
of olive scale, 300 
oriental fruit moth, 292 
present status of, 306-8 
of prickly pear, 109 
research relating to, 
302-6 
of red wax scale, 301 
results of, 291-302 
sex ratio of laboratory 
stocks, 305 
studies, 304-5 
of sugarcane borer, 293 
time factor in, 306 
concepts of, 401-2 
evaluation of, 402-3 
fly in structures, 403 
forage insects, 421-48 
forest insects, 449-68 
Coprinae 
classification of, 311 
food habits of, 312 
interrelationships with 
other insects, 325 
life cycle lengths, 321 
nidification, 318-19 
Copris, 319 
Coptosoma, 45 
Corcyra cephalonica, 64, 65 
Cordyceps, 327 
Coreid bugs, 155 
Corixa striata, 94 
Corixidae, 220 
sounds of, 88, 90, 100 
Corn 
pests of, 380-82 
resistance varieties, 273- 
75, 277-78 
Corn earworm, see 
Heliothis armigera and 
H. zea 
Corn mosaic, 470 
Corn silk fly, see Euxesta 
stigmatias 
Corn wireworm, see 
Melanothus communis 
Corpora pedunculata, 2 
Corymbites cupreus, 328 
Cossonimae, 224 
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Costelytra, 317 
Costelytra zealandica, 322, 
323, 326 
Cotalpa lanigera, 323 
Cotinis, 323 
Cotinis nitida (green June 
beetle) 
feeding habits of, 315, 318 
forage insect pest, 440 
pupation habits of, 322 
Cotinis texana 
feeding habits, 315 
fungus disease of, 327 
pupation habits of, 322 
Cotton aphid, see Aphis 
gossypii 
Cotton leafworm, see Ala- 
bama argillacea 
Cotton pests, 389-93 
Cowpea weevil, see Calloso- 
bruchus chinensis 
Coxiella popilliae, 327 
Crabronidae, 225 
Cranberry false-blossom, 470 


Cranial extensor of dististipes, 


191 
Cranial flexor of dististipes, 


Cranial promotor of cardo, 


Cranium, 182-85 
Cremastocheilus, 325 
Crioceris asparagi 
(asparagus beetle), 336 
Crossbreeding 
Aedes scutellaris group, 241 
Culex pipiens group, 237-40 
Crustacea 
chemoreceptors of, 20-22 
neuromuscular mechanism, 
7, 9, 10 
Cryptocercus 
symbiote, elimination of, 43 
symbiote interchange, 51, 52 
Cryptognatha nodiceps, 298-99 
Cryptolaemus montrouzieri, 
296 
Ctenicera, 328 
Ctenolepisma, 46 
Cuban fly, see Lixophaga 
diatraeae 
Cucumber mosaic virus, 473, 
477 
Cucurbitae, 302 
Culex apicalis, 250 
Culex autogenicus, 232 
Culex autogenicus sterno- 
pallidus, 232 
Culex autogenicus sterno- 
punctatus, 232 
Culex fatigans 
difference between pipiens 
and, 233 
taxonomy of, 244 
Culex globocoxitus, 232, 239 
Culex molestus, 232-40, 242 
taxonomy of, 244 
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Culex pallens, 239 

Culex pipiens 
autogenous race of, 252 
blood meal and flight, 252 
food sources of, 250 
hibernation of, 252 
taxonomy of, 244 

Culex pipiens australicus, 232 

Culex pipiens berbericus, 232 

Culex pipiens fatigans, 232-40 

Culex pipiens group, 232-40 
crossbreeding, 237-40, 245 
mutations in, 235-37 

Culex pipiens molestus, 405 

Culex pipiens pipiens, 232-40, 

242 


Culex pipiens quinquefasciatus, 
2 


Culex tarsalis, 414 
Culicidae 
blood-sucking habits of, 261 
distribution of, 222 
food sources, 250-51 
lateral labral retractors, 
187 
maxilla of, 189 
moulting process of, 200 
mouth parts of, 249-50 
oocyte development, 251-52 
origin of antennae, 188 
as pests, 231-48 
tentorial bridge, 185 
tentorial bridge, absence of, 
185 
utilization of food, 251-53 
Culiciformia, 216 
Culicoides 
blood meal in ovary devel- 
opment, 255 
evolution of, 223 
relation to Leptoconops, 254 
Culicoides anophelis, 254 
Culicoides furens, 254, 403 
Culicoides gigas, 255 
Culicoides nubeculosus, 255, 
256 
Culicoides oxystoma, 254 
Culicoides piliferus, 254 
Culiseta impatiens, 252 
Curlytop of sugar beet, 470 
Curupira torrentium, 257 
Cyclethrin, 403, 411 
Cyclocephala, 324 
Cyclocephala borealis, 315, 
324 


Cyclocephala immaculata, 315, 


life cycle length, 323 
mating habits of, 324 
pupation habits of, 322 
Cyclorrhapha 
classification of, 205 
comparison with other 
Diptera, 260 
maxilla of, 189 
tracheal system of, 200 
Cynips, 224 





Cyrtopeltis modestus 
(tomato bug), 283 
Cytology, 162-66 
Apis mellifera, 162-66 
tools of, 137 


D 


Dacetini, 224 
Dacnonypha, 190, 203, 204 
Dacus cacuminatus, 100 
Dacus cucurbitae, 60, 296 
Dacus dorsalis (oriental 
fruit fly) 
amino acid requirements, 
60 
biological control of, 296, 
305 
eradication of, 339, 349 
synthetic foods for, 303 
vitamins in diet of, 63 
Dacus oleae (olive fruit 
fly), 337 
Dacus tryoni, 100 
Dahlbominus fuscipennis 
new strains of, 304 
as parasite for sawfly, 
294, 458 
sex ratio of, 305 
Daphnia pulicaria, 113 
Dasyhelea 
blood-sucking habit loss, 
259 
feeding habits, 256 
ovarian development and 
mouth parts, 255 
Dasyheleinae, 254 
Dasyneura brassicae 
(brassica pod midge), 
388 
Dasyomma, 258 
DDT 
as acaricide, 367, 368 
and balance of nature, 133- 
34 
and biological control, 306 
chemoreceptor cells, 
effect on, 30 
control of 
alfalfa pests, 383, 429, 
434 
armyworm, 379 
bean pests, 384, 385 
clover pests, 382, 383 
clover root borer, 440 
corn borer, 381 
corn earworms, 381 
cotton pests, 391, 393 
cruciferous pests, 386, 
387, 388 
flies in structures, 403- 
7, 409-10 
flies in the open (area 
fly control), 413-16 
flies on animals, 410-13 
forest insects, 451-55 
pea pests, 384-85, 431 





potato leafhopper, 423 
potato pests, 388, 389 
spittlebug, 437, 438 
tobacco pests, 394 
effect on 
Calliphora, 14 
Musca domestica, 7 
Periplaneta, 14 
Sarcophaga, 7 
gypsy moth destruction, 
350 
limitations of, 450 
mosquito eradication, 246 
relation of structure to 
insecticidal properties, 
366 
resistant flies, 359, 360 
unstabilizing effect, 7 
DDVP, 408 
Deltochilum, 319 
Demeton 
control of 
alfalfa pests, 425 
bean pests, 384 
corn borer, 381 
cotton pests, 392 
cruciferous pests, 386, 
387, 388 
forest insects, 452 
pea pests, 384, 431 
potato pests, 389 
tobacco pests, 393 
wireworm, 378 
Dendroctonus, 452, 463 
Dermacentor albipictus, 369 
Dermaptera, 143 
Dermestes maculatus, 62 
Dermestes vulpinus, see D. 
maculatus 
Derris dust, 408 
Desoxyribonucleic acid, 154 
DFP, 12 
Diabrotica, 284 
Diabrotica undecimpunctata 
howardi (spotted 
cucumber beetle), 268 
Diacamma, 325 
Diatraea saccharalis 
(sugarcane borer), 268, 
269, 293 
Diazinon 
control of 
alfalfa pests, 425 
cruciferous pests, 387 
Eurygaster integriceps, 
380 
fly control, 407, 408, 410 
tobacco pests, 395 
wireworms, 378 
Dichelonyx, 328 
Dictenidia bimaculata, 183 
Dictyoptera, 181 
Didimus sansibaricus, 328 
Dieldrin 
as acaricide, 367, 368, 369 
control of 
alfalfa pests, 427, 434 
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armyworm, 379 

chinch bug, 382 

clover pests, 383 

clover root borer, 440 

cruciferous pests, 388 

flies in the open (area 
fly control), 413, 415, 
416 

flies in structures, 404- 


flies on animals, 410-12 
potato pests, 368, 389 
spittlebug, 437 
wireworms, 378 
Digestive enzymes, 80-81 
Dilan, 385, 409 
Dimite, 358-59, 366-67, 370- 
71 
Dinoderus minutus, 281 
Dinuetes nigrior, 147 
Diphenyl sulfone, 370, 371 
Diplopoda, 22 
Diplotaxis, 324 
Diplura, see Entotrophi 
Diprion hercyniae (European 
spruce sawfly), 458 
biological control of, 294, 


parasite of, 458 
Diptera 
abdominal appendages, 198- 
99 


accessory nuclei, 151 

classification of, 205 

comparison with other, 249- 
66 

cranial extensor of 
dististipes, 191-92 

cranial flexor of dististipes, 
191 

distribution of, 221 

Drosophila in rearing of, 
303 

evolution of, 219 

eyes of, 187-88 

feeding habits of, 261-62 

flight, 10, 11 

insecticides for control of, 
401-20 

concepts of, 401-2 

labium of, 194-96 

labral compressor absence, 
187 

labrum of, 185-86 

maxilla of, 188-89 

median retractors of, 186- 
87 

origin of antennae, 188 

Palearctic region, 214 

Panorpoidea ancestor and, 
202 

parasites for Scarabaeidae 
326 

primitive, 261-62 

scolopidia of, 95 

sounds in mating, 100 

stipital extensor of 
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dististipes, 192 
stipital flexor of dististipes, 
193 
tentorial adductors of 
basistipes, 190 
tentorial adductors of 
cardo, 190 
tentorium of, 185 
thoracic legs of, 197 
tracheal system, 199-200 
zoogeography of, 221-22 
Dipterex, 407-8 
Disease transmission, 405 
Distribution, see zoo- 
geography 
Ditrysia, 190, 204 
Dixidae, 250, 260 
Dolichos, 313, 470 
Dorsal muscles of common 
duct of labial glands, 
196 
Dow ET-14, 407 
Dow ET-15, 407 
Dreyfusia niisslini, 452 
Drosophila, 1 
behavioral studies of, 33 
distribution of, 223 
mass rearing, 303 
mutants in, 167 
nervous system of, 1, 2 
Drosophila melanogaster, 


ooplasm volume of, 156 
ovarian tissues, origin of, 
148 
protein yolk, origin, 151, 
153 
trophocyte nucleus of, 146 
Dryas, 250 
Durra stem borer, 337 
Dutch elm disease, 452 
Dwarf disease of rice, 474 
Dynastes tityus, 323 
Dynastinae 
classification of, 311 
food habits of 
adult, 312, 313 
larvae, 316, 318 
life cycle length, 321, 323 
nidification, 318 
pupation habits of, 322 
Dysdercus cingulatus, 151 
Dysdercus peruivianus 
(cotton stainer), 393 
Dytiscidae, 196 
Dytiscus, 6, 93, 96 
Dytiscus marginalis 
(diving beetle), 147, 154 


E 
Ecology 
behavioral studies and, 33- 
34 
and biological control, 307- 
8, 460-61 


of host and symbiote, 52 
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limitation of alfalfa weevil 
spread, 432 
ways to divide, 37 
and zoogeography, 208, 210 
Ectofauna, definition of, 211 
Edwardsina nigra, 257 
Egg laying 
feeding habits and, 314 
heterosis and, 175 
rate and heterosis, 175 
Egyptian alfalfa beetle, see 
Hypera brunneipennis 
Elateridae (wireworms) 
insecticides for, 378 
as predators of Scarabaeidae, 
327 
Emission bodies, 150 
Empidae, 260 
Empoasca fabae (potato leaf- 
hopper) 
and alfalfa yellowing, 421-24 
control of, 382, 388, 423 
crops resistant to, 268, 269 
Empoasca mali, 422 
Empusa aphidis, 431 
Encarsia formosa, 298 
Encyrtidae, 304 
Endomitosis, 146 
Endopterygota, 181, 187 
Endosymbiotic, definition, 38 
Endrin 
as acaricide, 367 
control of 
alfalfa pests, 425 
chinch bug, 380, 382 
cotton pests, 391, 393 
pea pests, 431 
potato pests, 389 
spittlebug, 437 
tobacco pests, 393, 394 
Enoicyla, 196 
Entomophthora, 425 
Entomophthora aphrophorde, 
437 
Entomophthora sphaerosperma, 


Entotrophi, 181 
Environment, 92-93 
Ephemeroptera, 219 
Ephestia 
labium of, 194 
mutants in, 167 
nutritional requirements, 
61 
Ephippiger 
communication signals, 100 
response to signals, 101 
sound in sexual behavior, 99 
Ephippiger bitterensis, 90, 91 
Epilachna varivestis 
(Mesican bean beetle) 
control of, 366, 385 
distribution of, 344 
first report of, 347 
plant resistance to, 268, 272 
sound production of, 90, 91 
white -fringed beetle 
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comparison. 342 
Epilobium, 251 
Epithelial sheath, 139, 141 
Epithelial plug, 143 
Epitrix cucumeris (potato 
flea beetle), 389, 393 
Epitrix hirtipennis 
(tobacco flea beetle), 
393 
EPN 
control of 
alfalfa pest, 383 
clover pest, 383 
corn borer, 381 
cotton pests, 390, 392, 
393 
wireworms, 378 
EPN-300, 431 
Eradication programs, 335- 
54 


current status of, 349-51 
growth in acceptance of, 
335-37 
international activities, 
351-54 
plant quarantine, 352 
regional organizations, 
352-54 
world reporting service, 
352 
quarantine, 337-38 
some successful efforts, 
338-40 
Erebia, 221 
Eretmocerus serius, 297- 
98, 307 
Eriocrania, 190 
Eriocraniidae, 202, 204 
Erioischia brassicae 
(cabbage maggot), 386 
Eriophyes insidiosus, 471 
Eriosoma lanigerum 
(woolly apple aphid), 
271 


Ernobius, 49 
Erotylidae, 224 
Eryica basifulva, 293 
Ethyl-DDD, 410 
Ethylene dibromide, 452 
Eucalyptus snout weevil, 
see Gonipterus 
scutellatus 
Euetheola, 314 
Euetheola rugiceps 
life cycle length, 323 
parasite for, 327 
pupation habits of, 322 
Eugaster spinulosus, 88 
Eulophidae, 304 
Eunemini, 225 
Euonymus, 256 
Euphoria, 315, 324, 325 
Euploea, 221 
European chafer, see 
Amphimallon majalis 
European corn borer, see 
Pyrausta nubilalis 








European earwig, see 
Forficula auricularia 

European red scale, see 
Metatranychus ulmi 

European spruce sawfly, 
see Diprion hercyniae 

Eurydema ventralis, 387 

Eurygaster integriceps, 
380 


Euschistus variolarius, 68 
Eutinobothrus brasiliensis, 
390 
Euxesta stigmatias (corn 
silk fly), 268 
Evolution 
of Atropsyche, 220 
of beetles and host plants, 
224 
British Isles fauna 214 
chemoreception, signifi- 
cance of, 33-34 
chemoreceptors, 21 
convergent, example of, 
143 
of Culicoides, 223 
of Jassoidea, 220 
Panorpoidea ancestor, 
200-2 
primitive Diptera, 261 
regulatory apparatus of 
Diptera, 200 
significance of acoustical 
communication in, 101 
and speciation, 231 
by regions, 211-19 
symbiotes and, 39-40 
and zoogeography, 207, 
208, 210, 212 
Excitation, mechanisms of, 
28-30 
Exenterus, 458 
Exopterygotes, 185-87 
Extensor of tibia, 197 
Extensor of tarsus, 197 


F 


Faber’s classification, 97 

Fall armyworm, see 
Laphygma frugiperda 

False codling moth, see 
Arygyroploce leuco- 
threta | 

Feeding habits 

flies, biting, 249-66 

Feulgen reaction, 154 

Ficus carica, 76 

Fig mosaic, 471 

Fig scale, see Lepidosaphes 
ficus 

Fiji disease of sugar cane, 


Fleas 
lack of eyes in larvae, 187 
ovary of, 139, 140 

thoracic legs of, 197 

see also specific names 





Flexor of pretarsus, 197 
Flexor of tarsus, 197 
Flexor of tibia, 197 
Flexor of trochanter, 197 
Flies (see also specific names) 
control of, 403-17 
repellent for, 356 
sound reception in, 93 
Flies, biting 
feeding habits of, 249-66 
significance in classifica- 
tion, 249-66 
Flies, black 
feeding habits of, 253-54 
see also Simuliidae 


Flight 
neuromuscular mechanism 
of, 10-11 


Folic acid, 66 
Follicular epithelium 
histology of, 138-39, 142, 
145 
origin of, 148 
regional specialization in, 
146 
Food habits 
of Scarabaeidae, 312-18 
Forage insects and their 
control, 421-48 
see also specific names 
Forcipomyia, 254-56 
feeding habits, 256 
ovarian development and 
mouth parts, 255 
Forcipomyia eques, 254 
Forcipomyia ixodoides, 254 
Forcipomyia quasiingrami, 
255 
Forcipomyiinae, 254 
feeding habits, 256, 275 
mouth parts of, 255 
Foreign insect introductions, 
340-47 
Forest insect control, 449-68 
biological, 456-62 
evidence for, 457 
limitation of, 557 
principles of, 460-61 
viruses in, 458 
chemical, 451-56 
assessment of, 454-56 
insecticides for, 451-53 
techniques of, 453-54 
forest management, 462 
general principles of, 450- 
51 


silvicultural, 462 
principles of, 463-64 
value of small mammals in, 
461 
Forest insects, 449-68 
Forficula auricularia 
(European earwig), 143, 
475 
Formica, 325 
Formica rufa (red ant), 462 
Formicidae, 327 
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Foulbrood 
American 
Apis mellifera resistance 
to, 170-74 
control of by special 
breeding, 170 
host-pathogen relation- 
ship, 176 
European 
control of, 170 
Fowl tick, see Argas persi- 
cus 
Fragaria, 427 
Frankliniella, 392 
Freon, 12, 403 
Frit fly, see Oscinella frit 
Fulgoridae 
plant virus vectors, 470 
Fungi 
as natural enemies for 
Scarabaeidae, 327 
Fungicide 
and acaricidal activity, 


glyodin as, 360 
Karathane as, 361 
Fungivoridae 
labium of, 195, 196 
labral compressors in, 
187 
tracheal system, 199, 200 
Fungus, 296 
Furethrin, 403 


G 


Galleria mellonella (greater 
wax moth) 
symbiote elimination in, 
45 
wax utilization of, 62 
Ganglion activity, 4-5 
Gasteruptionidae, 224 
Genetics 
of Aedes scutellaris group, 
241-42 
of Apis mellifera, 161-67 
autogeny and, 234-35 
biotypes, 283 
chromosomes of bees, 162- 
64 
in corn resistance, 282 
factors in resistance, 284 
haploid origin of drones, 
167 
inheritance of plant viruses 
by leafhoppers, 474 
of mosquitoes, 231-48 
mutants, 166-67, 168 
mutation of plant viruses, 
476-78 
radiation, 167 
variation in color forms, 
427 
Genite, 366, 370 
Geocoris, 425 
Geometridae, 94 
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Geotrogus, 327 
Geotrupes, 313 
Geotrupes blackburni, 316 
nidification, 319 
pupation habits of, 320, 
322 
Geotrupes splendidus, 324 
Geotrupes stercorarius, 325 
Geotrupes ulkei, 316 
Geotrupidae, 311 
Geotrupinae, 311 
classification of, 311 
food habits of 
adult, 312, 313 
larva, 316 
life cycle of, 321 
mating habits, 324 
nidification, 318 
pupation habits of, 322 
German cockroach, see 
Blatella germanica 
Germarium, 142, 143, 145 
Germinal vesicle 
histology of, 139, 140, 144 
of Melanoplus differenti - 
alis, 150 
Giant fiber systems, 3 
Giant nuclei, 142 
Giardina’s body, 154 
Glabrescentia, 281 
Glaphyrinae, 313 
classification of, 311 
food habits of, 312 
pupation habits of, 322 
Glossina, 100 
Glossina morsitans (tsetse 
fly), 402, 412, 416 
Glossina pallidipes, 402, 412, 
16 


Glossina palpalis, 402, 412- 
13 

Glossina palpalis fuscipes, 
416 


Glossina swynnertoni, 412, 
416 
Glossopteris, 211 
Glyodin, 360-61, 369 
Glyptotendipes paripes 
(blind mosquito), 413 
Gnorimoschema operculella 
(potato tuberworm), 
305, 389 
Gnorimus octupunctatus, 324 
Golden nematode, 337 
Golgi apparatus, 137 
Gomipterus scutellatus 
(eucalyptus snout 
weevil), 295-96 
Gomphocerus rufus, 100 
Gonad anlage, 148 
Gondwanaland, 219 
Gondwanaland theory, 216 
Gossypium hirsutum, 279 
Gossypium thurberi, 279 
Graphognathus leucoloma 
(white-fringed beetle), 
342, 344, 351 
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Grapholitha molesta (oriental 
fruit moth), 292 

Graptosaltaria nigrofuscata, 
4, 91, 92 

Grasshoppers, 325 

see also specific names 

Greater wax moth, see 
Galleria mellonella 

Greenbug, see Toxoptera 
graminum 

Green cloverworm, see 
Plathypena scabra 


Green June beetle, see Cotinis 


nitida 
Green peach aphid, see 
Myzus persicae 
Green vegetable bug, see 
Nezara viridula 
Gryllidae, 90, 99 
Grylloblattidae, 219 
Gryllus campestris, 92, 100 
Gryllulus domesticus, 98 
Gustation, 23-27 
Guthion, 391, 392 
Gypsy moth, see Porthetria 
dispar 


H 


Habenaria, 250 
Habrobracon, 155 
mutants in, 167 
sex-allele hypothesis, 166 
trophocytes of, 155 
Haematophagia, 222 
Haematopota, 258 
Halotydeus destructor (red- 
legged earth mite), 367 
Hapalothrix lugubris, 257 
Harlequin bug, see Murgantia 
histrionica 
Harmolita grandis (wheat 
strawworm), 269 
Harmolita tritici (wheat 
jointworm), 269 
Haroldius heimi, 325 
Haroldius philippenensis, 325 
Harpagomyia 


blood-sucking habit loss, 259 


feeding habits of, 259 
food sources of, 250, 251 
Harpalus erraticus, 328 
Harpalus pennsylvanicus, 328 
Harpobittacus, 186, 198 
Heleidae, 254-56 
Heleinae, 254 
Helicopsychidae, 186, 191 
Heliothis armigera (corn 
earworm), 381 
Heliothis virescens (tobacco 
budworm), 394 
Heliothis zea (corn earworm) 
control of, 381, 391 
plant resistance to, 268, 271, 
272, 274 
Heliothrips haemorrhoidalis 
(greenhouse thrips), 363 
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Hemimerus talpoides, 147 
Hemimetabcla, 143 
Hemiptera 
accessory nuclei of, 151 
distribution of, 220 
mating sounds of, 100-1 
ovary type of, 140, 143 
scolopidia, 95 
as vectors of plant viruses, 
469-71 
Hemiteles graculus, 433 
Hepialidae, 183, 190, 204 
Hepialus, 190, 197 
Heptachlor 
as acaricide, 367, 368 
control of 
alfalfa pests, 427, 434 
clover pests, 383 
clover root borer, 440 
flies, 410, 413 
spittlebug, 437 
wireworms, 278 
Heracleum, 251, 255 
Hermaphrodites, 140 
Hesperidae, 184 
Hessian fly, see Phytophaga 
destructor 
Heterodactyla, 260 
Heteronychus consimilis, 
314, 318 
Heteronychus licas, 314, 318 
Heteronychus sanctae- 
helenae, 314, 324, 327 
Heteronychus tenuistriatus, 
318 
Heteroptera 
as vectors of plant viruses, 
469-71 
distribution of, 220 
Heterosis and egg laying 
rate, 175 
HETP, 391, 392 
Hexapoda, 181 
Hibiscus, 470 
Hicoria (hickory), 423 
Hippelates, 260 
Hippoboscidae, 260 
Hippodamia convergens, 303 
Histeridae, 327 
Hister major, 328 
Histochemical properties 
of symbiotes, 49 
Histology 
of ovarian structure, 137 
study of plant virus 
infected leafhoppers, 476 
Holarctic region, 211, 213 
Holotrichia, 317 
Homoedactyla 
comparisons with other 
Diptera, 249-66 
feeding habits of, 248-66 
Homoptera, 10 
mating sounds of, 101 
sound organs of, 88 
zoogeography of, 220 
Honey bee, see Apis 


mellifera 
Hoplia, 324 
Hoplia callipyge, 313 
Hop mosaic, 473 
Horaiella, 256 
Horcias nobilellus, 393 
Host 
balance of and symbiote, 
52-53 
specificity 
and nutrition, 69-70 
of symbiotes, 52 
House fly, see Musca 
domestica 
Humidity, 210 
Hyalophora cecropia 
(cecropia moth), 11, 13, 
59 
Hybosoridae, 311 
Hybosorinae, 311, 315 
Hybridization, 243-44 
in mosquitoes, 231-48 
Hydropsyche, 197 
Hydropsychidae 
labium of, 194, 196 
labrum of, 187 
lateral retractors of, 186 
origin of anterior arms, 
185 
tentorial adductors of 
basistipes, 190 
Hydroptilidae, 190, 191 
Hylamorpha elegans, 314, 
323 
Hylastinus obscurus (clover 
root borer) 
chemical control of, 383, 
440 
damage done by, 438 
life cycle of, 439 
natural enemies of, 439 
Hylemya antiqua (onion 
maggot), 269 
chemical diets for, 58 
diet requirements 
amino acid utilization, 60 
fat, 62 
nucleic acid, 68 
vitamins, 63-66 
Hylobius, 452 
Hymenoptera 
accessory nuclei, 151 
brain size, 2 
distribution of, 224-25 
high wing beat frequency, 
10 
labrum of, 186 
parasites for Scarabaeidae, 
326 
scolopidia of, 95 
subgenual organs, 95 
thoracic legs of, 198 
Hymenopteroidea, 190 
Hypera brunneipennis 
(Egyptian alfalfa beetle), 
383 
Hypera meles (clover head 








weevil), 383, 440 
Hypera nigrirostris (lesser 


clover leaf weevil), 383, 


440 
Hypera postica (alfalfa 
weevil), 336, 431-35 
Hypera punctata (clover leaf 
weevil), 383, 440 
Hypoderma bovix (northern 
cattle grub), 412 
Hypoderma lineatum (com- 
mon cattle grub), 412 
Hypoderma tarandi (rein- 
deer warble-fly), 412 
Hypoplasia, 1 
Hystrichopsylla, 193 


I 


Icerya purchsi, 140 
hermaphrodites, 140 
Imported cabbageworm, see 
Pieris rapae 
Inheritance 
of plant viruses by leaf- 
hoppers, 474 
resistance, 174 
to foulbrood, 171 
plant resistance to in- 
sects, 283-84 
Inositol, 66 
Insecticides 
acaricidal activity of, 367- 
68 
control of 
Diptera, 401-20 
evaluation of, 402 
for forest insects, 451-56 
organic phosphorus, 377- 
400 


for fly control, 408 
fly resistance to, 409 
for field crop insects, 
377-400 
organophosphorus, 372 
treatment of animal 
shelter with, 406-9 
Insect tissue culture, 475 
Insemination, artificial 


in Apis mellifera, 161, 163, 


164, 174-75 
Interfollicular zones, 139, 
141, 143 
Ips typographus, 452 
Ischnaspis longirostris, 299 
Isodrin 
as acaricide, 367 
control of 
spittlebug, 437 
tobacco pests, 393 
Isoperla, 219 
Isoptera, 138, 
181, 219 
Ithone fusca, 


Ithonidae, 
327 
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Japanese beetle, see 
Popillia japonica 

Jassidae, 470 

Jassoidea, 220 

Johnston’s Organs, 93, 95, 
96, 100 

Juniper scale, see 
Lepidosaphes newsteadi 

Juniperus bermudiana, 299 


K 


Kabatiella caulivora, 438 
Karathane 
as acaricide, 361-62 
action of, 370 
as fungicide, 361, 369 
Karyokinesis, 140 
Kelthane 
as acaricide, 362-63 
residual activity, 371 
resistance to, 372 
specificity of, 367 
Kermes, 220 
Kerteszia, 246 


L 


Labium, 193-96 
Labrum, 185-87 
Lactuca sativa, 430 
Lambdina fiscellaria, 463 
Lamium album, 470 
Laparosticti, 312, 315 
Laphygma exempta (African 
armyworm), 379 
Laphygma frugiperda (fall 
armyworm), 379 
Large milkweed bug, see 
Oncopeltus fasciatus 
Lasioderma 
symbiote, elimination of, 
43, 45 
symbiote interchange, 52 
Lasiohelea velox, 254, 256 
Laspeyresia nigricana (pea 
moth), 384 
Latania scale, 302 
Lead arsenate, 434 
Leafhoppers 
feeding habits of, 280 
plant viruses spread by, 
474, 476-80 
see also specific names 
Lecaniobius utilis, 301 
Ledum, 250 
Lepidiota, 317 
Lepidoptera, 10 
abdominal appendages, 
198-99 
accessory nuclei of, 151 
anteclypeal muscles of, 
187 
biological control of, 458 
classification in, 202, 204 
cleavage line, 183 
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cranial extensor of 
dististipes, 192 
cranial flexor of dististipes, 
191 
distribution of, 221 
Eltringham’s Organ, 96 
eyes of, 187-88 
flies feeding on, 254 
labium of, 193-96 
labral compressors of, 187 
labrum of, 186 
maxilla of, 188-90 
origin 
of antennae, 188 
of anterior arms, 185 
scolopidia of, 95 
stipital extensor of disti- 
Stipes, 192 
Stipital flexor of disti- 
Stipes, 193 
subgenual organs, 95 
tentorial adductors of 
basistipes, 190 
tentorial adductors of 
cardo, 190 
tentorial bridge of, 185 
thoracic legs of, 196-98 
tracheal system, 199-200 
and Zeugloptera, 202-3 
Lepidosaphes ficus (fig 
scale), 300 
Lepidosaphes newsteadi 
(juniper scale), 299-300 
Leptidae, 222 
Leptinotarsa dedemlineata 
(Colorada potato beetle) 
control of, 368 
lecithin in diet of, 62 
oocyte of, 152 
plant resistance to, 273, 


vitamins in diet of, 67 
Leptoconopinae, 254 
Leptoconops, 254-56 
Leptoconops bezzii, 256 
Leptoconops irritans, 256 
Leptomastidea abnormis, 
296 

Leptophyes, 475 

Leptopterna dolabratus 
(meadow plant bug), 440 

Lesser clover leaf weevil, 
see Hypera nigrirostris 

Lethane, 411, 414 

Lethrus aptrus, 316 

Leucopholis, 317 

Levuana iridescens (coco - 
nut moth), 291-92 

Lichnanthe, 313 

Lichnanthe rathvoni, 316, 
322 

Lichnanthe vulpina, 316 

Life histories, see under 
species names 

Ligyrus gibbosus, 314, 323 

Limnephilidae, 186, 190, 
191, 199 
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Limnephilus, 197 
Limnephilus lunatus, 191 
Limnophora riparia, 199 
Limonius, 378 
Limulus, 31 
Limulus polyphemus, 20-21 
Lindane 
as acaricide, 367-69 
control of 
alfalfa pests, 434 
chinch bug, 382 
clover root borer, 440 
flies, 403, 408, 410, 411, 
413, 416 
pea pests, 431 
spittlebug, 437 
Lindorus lophanthae, 299, 366 
Linnaeus, 99 
Liogryllus campestris, 99 
Lipochondria, 152 
Liriomyza, 385 
Lissogenius, 325 
Lithocolletidae, 194 
Lixophaga diatraeae (Cuban 
fly), 293 
Locomotion, mechanism of, 
7-10 
Locusta, 6 
carotenoid utilization in, 63 
nervous system of, 3, 6 
scolopidia in, 96 
sound reception in, 93 
Locusta migratoria, 378 
acoustical communication, 
98 
Johnston’s organs, 95 
nerves as barrier, 13 
potassium effect on, 14 
Locusta migratoria migratori- 
oides, 7-8, 9, 10 
Locustidae, 377-78 
Locusts, see also specific 
names, 96 
Lone star tick, see Amblyom- 
ma americana 
Lotus, 436 
Lotus corniculatus, 424, 426 
Loxostege sticticalis, 62 
Lucanidae, 311 
Lucerne, see alfalfa 
Lucilia, 12 
Lucilia caesar, 65 
Lucilia cuprina, 113, 114 
Lucilia sericata (sheep mag- 
got fly), 412 
Luciola, 150, 152 
Lyctus, 59 
Lygaeonematus abietinum, 
455 
Lygus, 393, 440 
Lygus hesperus, 382 
Lygus lineolaris (tarnished 
plant bug), 382 
Lymantria monacha, 451 


M 


Macrocentrus ancylivorus, 302 
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native parasite, 292 
sex ratio, 305 
Macrocerococcus, 41 
Macrodactylus subspinosus, 
313, 324 
Macropsis trimaculata, 476 
Macrosiphum pisi (pea aphid) 
control of, 384, 431 
life cycle of, 430 
plant food of, 429-30 
plants resistant to, 268, 
271, 272 
Macrosteles fascifrons, 
474-76, 480 
Malacosoma disstria, 463 
Malacosoma neustria, 59, 
60 
Malathion 
control of 
alfalfa pests, 383, 425, 


armyworms, 379 

bean pest, 384, 385 

clover pest, 383 

corn borer, 382 

corn earworm, 381 

cotton pests, 390-92 

cruciferous pests, 386, 

387 

flies, 406-9, 414 

pea pests, 384-85, 431 

potato leafhopper, 423 

tobacco pests, 393, 394 
Mallophaga, 143, 151 
Malpighian tubes, 64, 78, 


Maneb, 369 

Mantodea, 219 

Mastrus carpocapsae, 293, 
05 


Maxillae, 188-93 
Meadow plant bug, see 
Leptopterna dolabratus 
Meadow spittlebug, see 
Philaenus leucoph- 
thalmus 
Mealybugs 
biting midges on. 254 
mass production of, 302 
see also specific names 
Mecoptera 
abdominal appendages, 
198-99 
classification in, 203 
distinctions between 
Neomecoptera and, 
203-4 
cleavage line, 183, 185 
cranial extensor of 
dististipes, 192 
feeding habits of, 261-62 
labium of, 194-96 
labrum of, 186 
lateral eyes of, 188 
maxilla of, 188 
origin of antennae, 188 
Panorpoidea ancestor and, 


201-2 
resemblance to Diptera, 
261, 262 
tentorial adductors of 
cardo, 190 
tentorial bridge of, 185 
thoracic legs of, 197 
tracheal system, 199-200 
Medicago hispida (bur 
clover), 424 
Medicago lupulina (black 
medic), 424 
Medicago sativa, 
382, 421, 424 
see also alfalfa 
Megaloptera, 181, 190, 193 
Meimuna opalifera, 92 
Meiosis, 162 
Melanocallis caryaefoliae 
(black pecan aphid), 269 
Melanoplus, 95, 268 
Melanoplus bivittatus, 59 
Melanoplus differentialis, 
65, 150, 471 
Melanotus communis (corn 
wireworm), 378 
Melilotus, 426 
Melilotus alba, 427 
Meloehelea, 254 
Melolontha 
control of, 452 
as defoliators, 313 
feeding habits of, 317 
fungus disease for, 327 
Melolontha hippocastani, 
321, 322 
Melolontha melolontha 
pupation habits of, 320, 322 
vertebrate predators of, 
329 
Melolonthinae 
classification of, 311 
food habits of 
adult, 312, 313 
larvae, 316 
life cycle length, 321 
mating habits, 324 
pupation habits of, 322 
Melolonthini, 317 
Melophagus ovinus (sheep 
ked), 403, 411 
Mesoleius tenthredinis, 294, 
459 
Metabolism, 82 
Metacide, 380, 431 
Metagonistylum minense 
(Amazon fly), 293, 304 
Metamerism, 182 
Metamorphosis 
Bombyx mori, 79 
vitamins and, 46 
Metaphycus helvolus, 300- 
1, 366 
Metarrhizium anisopliae, 
327 
Metatetranychus citri 
(citrus red mite), 363, 367 








Metatranychus ulmi (European 
red mite), 360, 368-71 
acaricides and, 360, 369 
action of, 370, 371 
early economic history, 336 
insecticides and, 368 
Metenastes vulgivagus, 324 
Meteorus versicolor, 459 
Methoxychlor 
control of 
alfalfa pests, 434 
flies, 403, 404, 411, 416 
potato leafhopper, 423 
spittlebug, 437 
Methyl demeton 
control of 
alfalfa pests, 425 
Methyl parathion 
control of 
corn borer, 381 
cotton pests, 390-93 
tobacco pests, 394 
Metrioptera, 99 
Mexican bean beetle, see 
Epilachna varivestis 
Mexican fruit fly, see 
Anastrepha ludens 
MGK, 264, 403 
Miccotrogus, 440 
Miccotrogus picirostris, 383 
Micrococcus nigrofaciens, 
327 
Microorganisms in, 
symbiosis 
culturing of, 50-51 
effects of the insect on, 
51-52 
histochemical, 49 
polymorphism in, 49-50 
properties of, 47-49 
Micropterygidae, 187, 202, 
204 
Micropteryx, 186 
anatomy of, 183, 186, 188, 
197 
Microweisea suturalis, 299 
Migration, definition of, 208 
Minerals, in diet, 67-68, 78 
Miridae, 220 
Mites, see also specific 
names, 22 
Mitochondria 
as origin of protein yolk, 
150, 152, 153 
staining of, 137 
Mitoses, 41, 145 
Molting 
control by hormones, 51 
loss of symbiotes at, 51 
Molts, 319 
Monotrysia, 190, 194, 204 
Morphology nervous system, 
Mosaic of cowpea, 471 
Mosaic of oats, 470 
Mosquitoes 
distribution of, 217, 222 
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eradication by DDT, 246 
hybridization in, 231-48 
sound reception in, 93 
sound responses of, 100 
speciation in, 231-48 
Culex pipiens group, 
232-40 
methods for study of, 
231 
see also specific names 
see also Culicidae 
Mucor hiemalis, 303 
Murgantia histrionica 
(harlequin bug), 268, 387 
Musca, 12 
Musca domestica (house 
fly), 406 
behavioral studies of, 33 
chemical assay, 12 
control of, 406 
DDT effect on, 7 
feeding habits of, 260 
on chemoreceptors, 30 
mass rearing, 303 
Muscidae, 199 
Muscles 
of abdominal appendages, 
199 
of Calliphora, 10-11 
of Crustacea, 10 
extensor tibialis, 7-10 
flexor tibialis, 9-10 
flight, 10-11 
innervation, 2-3 
of labium, 193-96 
of labrum, 186-87 
of larval legs, 197-98 
for locomotion, 7-10 
of Locusta, 7-10 
of maxilla, 189-93 
neuromuscular mechan- 
isms, 7-11 
of Periplaneta, 8 
of Platypleura, 9 
spiracular, 11 
Mushroom bodies, 2, 100 
Mutations 
Culex pipiens group, 235- 
36 
Mutualism, definition, 37 
Mycetocytes, 38, 40-42 
Mycetome 
anatomical aspects of, 40- 
43 
definition of, 38 
Mycetophilidae, 259 
Mycobacterium dactylopii, 


Mydidae, 327 
Myremecochilus, 325 
Myriapoda, 181, 225 
Myzocallidium riehmi 
(sweetclover aphid), 
269 
Myzus ascalonicus, 473 
Myzus ornatus, 473 
Myzus persicae (green 
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peach aphid) 
control of, 386, 394 
plant resistance to, 269 
transmission of plant 
viruses, 470, 473, 474 
factors influencing, 478- 
80 


Nabam, 369 
Nabis, 425 
Nannochorista, 188 
Nannochoristidae, 261 
Nematocera 
classification of, 205, 249- 
66 
cleavage line, 183 
cranial extensor of 
dististipes, 192 
feeding habits of, 249-66 
labrum of, 187 
maxilla of, 189 
relationship to other 
Diptera, 261-62 
Neocatolaceus manezophag- 
us, 113 
Neoconocephalus ensiger, 


Neodiprion lecontei, 68 
Neodiprion sertifer, 458 
Neomecoptera, 203-4 
Neotran, 366, 368-70 
Nepa cinerea, 151 
Nephotettix apicalis, 474 
Nervous system, 1-18 
activity and impulse 
transmission, 3-7 
chemical factors in nerve 
activity, 11-15 
cholinergic system, 11- 
14 
potassium, 14-15 
sodium, 14-15 
ganglion activity, 4-5 
giant fiber systems, 3 
nerve activity and im- 
pulse 
afferent, 5-7 
neuromuscular mechan- 
isms, 7-11 
flight, 10-11 
locomotion, 7-10 
spiracular nerves, 3-4 
Nesosisyphus, 319 
Nest building, see 
Nidification 
Neuromuscular mechan- 
isms, 7-11 
Neuroptera, 181 
flies feeding on, 254 
ovary of, 140, 143 
as predators of Scarabae- 
idae, 327 
Neuropteroidea 
cranial extensor of 
dististipes, 191 
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cranial promotor of cardo 
in, 190 
labrum of, 186 
Nezara viridula, 385, 440 
Nicotiana glutinosa, 477 
Nicotiana rustica, 476 
Nicotine 
control of 
cotton pests, 390, 391 
tobacco pests, 394 
neurotoxic action of, 11 
Nicotinic acid, 65, 78 
Nidification, 318-19 
Nilotaspis halli, 350 
Nitrogen fixation, 68 
Nocardia, 39, 40 
Nocardia rhodnii, 50 
Nomenclature 
of insect sounds, 97 
polyphyletic groups, 201-2 
see also classification 
Northern cattle grub, see 
Hypoderma bovis 
Nosema disease, 176 
Nosopsyllus, 193 
Nothofagus obliqua, 314 
Notodontidae, 94 
Notonecta glauca, 98 
Notonecta lutea, 214 
Nun moth, see Lymantria 
monacha 
Nutrition 
Apis mellifera, 169 
Bombyx mori, 75-84 
and host specificity, 69-70 
requirements of phytopha- 
gous insects, 57-74 
amino acids, 60-61 
carbohydrates, 58-60 
minerals, 67-68 
water, 68 
water-soluble vitamins, 
63-67 
Nymphalidae, 96 
Nymphaulinae, 221 
Nymphula, 199 
Nyssorhynchus, 244 


oO 


Ochodaeinae, 311, 315 
Odonata 
distribution of, 219 
flies feeding on, 254 
nervous system of, 10 
ovary of, 138 
phylogeny of, 181 
thoracic legs of, 196 
Odontaeus darlingtoni, see 
Bolboceras darlingtoni 
Odontria, 328 
Odontria zealandica, see also 
Castelytra zealandica, 
327 
Oecanthus niveus, 92 
Oecanthus pellucens 
sound in sexual behavior 
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of, 99 
sound production of, 89-91 
Oedipodinae, 101 
Olfaction, 27, 28 
Oligocene, 224 
Ommatidia, 1 
Omocestus, 99 
Oncopeltus fasciatus (large 
milkweed bug) 
lipides of, 156 
nucleic acids to oocyte, 
155 
ovary structure of, 140- 
43, 145 
water in diet of, 68 
Oncopera, 183 
Oncotympana maculaticollis, 
91 


Onion maggot, see Hylemya 
antiqua 
Onthophagus medorensis, 


Oocyte 
accessory nuclei of, 151 
blood for development of, 
251, 253 
of Culex pipiens, 233 
description of, 148-49 
determinant, 154 
germinal vesical and, 150 
Golgi elements of, 151- 
54 
Golgi vesicles, 156 
growth periods, 156 
lipides of, 156 
lipide yolk and, 152 
maturity of, 254 
nucleic acid of, 155 
origin of, 148 
primary, 138, 141, 145 
resorption of, 252 
Oogenesis, 143 
in Thermobia domestica, 
139, 140, 142 
Oogonia, 139, 141 
Ophionyssus natricus 
(snake mite), 22, 367 
Opius fletcheri, 296 
Opius longicaudatus malai- 
ensis, 296 
Opius oophilus, 296 
Opius tryoni, 296 
Opius vandenboschi, 296 
Opuntia inermis, 109 
Opuntia stricta, 109 
Oriental cockroach, see 
Blatta orientalis 
Oriental fruit fly, see Dacus 
dorsalis 
Oriental fruit moth, see 
Grapholitha molesta 
Orius, 425 
Orthodichlorobenzene, 452 
Orthophlebiidae, 202 
Orthuptera 
communication signals of, 
96-97 


Faber’s classification, 
97 
distribution of, 219 
ovary of, 138 
of Palearctic region, 213 
sound in sexual behavior, 
99-101 
sound organs of, 88 
subgenual organs, 95 
wing beat frequency, 10 
Orthorrhapa, 205 
Oryctes 
fungus on, 327 
parasites for, 326 
pupation habits of, 320 
Oryctes rhinoceros (coco- 
nut rhinoceros beetle), 
318 
feeding habits of, 314 
life cycle length, 323 
predator of, 328 
Oscinella frit (frit fly), 
380 
Osmoderma, 318, 320 
Osmoderma erimicola, 324 
Ovary 
development of, 234, 255 
and feeding habits, 257, 
258, 260 
and blood meals, 259 
histology of, 138-48 
panoistic, 138-40 
of Oncopeltus fasciatus, 
140-43 
polytrophic, 143-47 
structure 
and vitellogenesis, 137- 
57 
telothrophic, 140-43 
tissues 
origin of, 147-48 
Ovex 
as acaricide, 363, 366-72 
Oxazolines, 369 
Oxtetracycline, 44 
Oxythhyrea, 328 


P 


Palearctic, 213-14 
Palpal muscles, 196 
Palpomyia, 255 
Pangonia, 258 
Panorpa, 186 
differences between Bore- 
us and, 204 
eyes of, 188 
labium of, 196 
maxilla of, 189 
thoracic legs of, 198 
Panorpa communis, 192 
Panorpidae 
cranial extensor of 
dististipes, 192 
cranial flexor of 
dististipes, 191 
feeding habits of, 262 














labrum of, 186 

lateral tractors lacking, 186 

status of, 183 

stipital flexor of dististipes, 
193 

tentorial adductors of 
basistipes, 190 


tentorial adductors of cardo, 


190 
Panorpoidea 
cleavage line, 185 
common ancestor of, 200-2 
abdomen of, 201 
antenna of, 200-1 
cranium, 200 
labium of, 201 
labrum of, 200 
legs of, 201 
maxilla of, 201 
tracheal system of, 201 
compressor muscles of, 187 
cranial extensor of 
dististipes, 191 
cranial flexor of dististipes, 
191 
cranial promotor of cardo, 
190 
labium of, 194-96 
labrum of, 185-87 
maxilla of, 188-93 
stipital extensor of 
dististipes, 192 
suborder list, 204 
tentorial adductors of 
basistipes, 190 
thoracic legs, 196-98 
Panorpoid larvae 
comparative anatomy of, 


182-200 

abdominal appendages, 
198-99 

anteclypeal muscles of, 
187 


cleavage line, 183, 184 
compressor muscles, 
187 
cranium, 182-85 
eyes, 187-88 
labium of, 193-96 
labrum, 185-87 
maxillae of, 188-93 
messorials of, 186, 187 
thoracic legs of, 196-98 
tracheal system, 199-200 
Panorpoid orders 
phylogeny of, 181-206 
Pantothenic acid, 66 
Papilionoidea, 221 
Para-aminobenzoic acid, 66 
Paracrinkle virus of potato, 
477 
Parasitism, definition of, 37 
Parastasia, 317 
Paratheresia claripalpis, 304 
Parathion 
control of 
alfalfa pests, 425, 434 
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armyworm, 379 
bean pests, 384, 385 
chinch bug, 380, 382 
clover pests, 382, 383 
corn borer, 381 
corn earworms, 381 
cotton pests, 390-92 
cruciferous pests, 386-88 
Eurygaster integriceps, 
380 
flies, 407, 408 
greenbug, 380 
Locustidae, 377-78 
pea pests, 384, 385, 431 
potato leafhopper, 423 
potato pests, 388, 389 
tobacco pests, 393, 394 
wireworms, 378 
Parcoblatta, 41 
Parlatoria blanchardii (date 
palm scale), 339 


Parlatoria oleae (olive scale), 


300 
Parthenogenesis 
in Apis mellifera, 161 
in Brachyrhinus ligustici, 
426 
female progeny by, 165 
in Macrosiphum pisi, 430 
spotted alfalfa spotted 
aphid, 425 
symbiotes and, 43 
Passalidae, 311, 327 
Pea aphid, see Macrosi- 
phum pisi 
Peach mosaic, 471 
Peach yellows, 470, 476 
Pea moth, see Laspeyresia 
nigricana 
Pea pests, 383-88 
Pectinophora gossypiella 
(pink bollworm) 
amino acid utilization, 60 
carotenoid utilization in, 


control of, 351 
by insecticides, 390-91 
cotton varieties resistant 
to, 279 
fat in diet of, 61 
nucleic acids in diet of, 
68 
quarantine of, 337 
spread of, 342, 345, 347 
vitamins in diet of, 63-67 
plants resistant to, 268 
Pediculoides ventricosus, 
294-95 
Pediculus, 53, 152 
Pelecorhynchinae, 222 
Pelecorhyncidae, 260 
Pelidnota, 317 
Pelidnota punctata, 323 
Pemphigus populi-transver - 
sus (poplar peticle gall 
aphid), 303 
Penicillin, 44 
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Pentatrichopus fragefolli, 
474 
Pentodon idiota, 323 
Pentodon punctatus, 318, 
323 
Periplaneta 
acetylcholine in, 12 
DDT effect on, 14 
gustation, 27 
nervous system, 4, 5 
Periplaneta americana 
(American cockroach) 
germinal vesicle of, 150, 
152 
mycetocytes of, 41-43 
nerve morphology, 2, 3 
nerves as barrier, 13 
neuromuscular mechan- 
ism, 8-10 
olfaction, 28 
sheath removal, 15 
symbiote elimination in, 
44-45 
symbiote transplants in, 


Perla abdominalis, 3 
Phaedonia inclusa, 283 
Phagocytosis, 294 
Phalaenidae, 94, 190 
Phalera bucephala, 59 
Phanaeus, 318 
Phaseolus vulgaris, 59, 62 
Philaenus leucophthalmus 
(meadow spittlebug), 
268 
biology of, 435 
chemical control of, 437 
natural enemies of, 437 
plants resistant to, 268 
populations of, 436 
Philaenus spumarius, 437 
Philharmostes, 325 
Philopotamidae, 190, 191 
Phiebotomus, 223, 406 
Phlebotomus chinensis var 
simici, 406 
Phlebotomus major, 406 
Phlebotomus noguchii, 257 
Phlebotomus papatasii, 406, 
415 
Phlebotomus perniciosus, 
257 
Phlebotomus schwetzi, 256 
Phormia regina 
feeding habits of, 260 
gustation in, 23-26 
mechanisms of excitation 
in, 28-30 
pheripheral receptor cells, 
31-32 
sense organ, 31 
Phormia terraenovae, 24 
Phorodon humuli, 473 
Phosdrin, 408 
Phospholipides, 62-63 
Photoreception, 63 
Phyllopertha horticola, 317, 
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322, 323 
Phyllophaga 
bacteria as enemies of, 327 
as defoliators, 313 
feeding habits of, 317 
host specificity, 69-70 
insect predators of, 328 
life cycle of, 321 
mating habits, 324 
parasites of, 326 
pupation habits of, 320 
rickettsial disease of, 327 
vertebrate predators of, 328 
Phyllophaga ephilida, 320-22 
Phyllophaga hirticula, 321, 
322, 324 
Phyllophaga inversa, 321 
Phyllophaga rugosa, 324 
Phyllotreta, 475 
Phylogeny 
and zoogeography, 207-8 
of the panorpoid orders, 181- 
206 
Physiology of sound produc - 
tion, 88-92 
Phytodecta fornicata, 383 
Phytolacca americana (poke 
weed), 423 
Phytolaema, 317 
Phytomyza atricornis, 385 
Phytophaga destructor 
(hessian fly) 
biotypes of, 283 
control of, 379-80 
inherited factors in, 284 
wheat resistance to, 268, 
270-71, 272, 275, 277, 278 
Phytophagous insects 
definition of, 57 
nutritional requirements 
amino acids, 60-61 
carbohydrates, 58-60 
host specificity, 69-70 
minerals in, 67-68 
proteins, 60-61 
vitamins, 63-67 
water, 68 
water-soluble vitamins, 
63-67 
Scarabaeidae, 312 
Phytoptus ribis, 471 
Pieris, 387 
Pieris brassicae, 60 
Piesma cinereum, 470 
Piesma quadrata, 470 
Pigment formation, 63 
Pink boll worm, see Pectino- 
phora gossypiella 
Pinnaspis buxi, 299 
Piperonyl butoxide 
control of 
flies, 403, 409, 411-13 
Pirazinon, 407 
Pissodes strobi, 452 
Pisum sativum (peas), 383, 


Placodidus, 325 
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Plagiochilus, 325 
Planococus citri (citrus 
mealybug), 296-97 
Planococcus kenyae (coffee 
mealybug), 297 
Plant pest act of 1912, 336 
Plant virus transmission, 
469-82 
Plasmodium, 42 
Platanus occidentalis, 59 
Plathypena scabra (green 
cloverworm), 440 
Platypleura capitata, 91 
Platypleura kaempferi, 9, 91 
Platypleura octoguttata, 91 
Plecoptera, 139, 219 
Pleocoma, 313, 316, 319, 321, 
324 
Pleocoma crinita, 322 
Pleocoma dubitalis, 321 
Pleocomidae, 311 
Pleocominae, 316 
classification of, 311 
food habits, 312, 313 
life cycle length, 321 
mating habits, 324 
pupation habits of, 322 
Pleurosticti, 312, 315 
Pleurotropis parvulus, 295 
Plutella maculipennis, 67 
Podischnus agenor, 314, 323 
Podospermum laciniatum, 76 
Pollination by bees, 176 
Polycentropidae 
labium of, 193, 195 
labrum of, 186, 187 
maxillae of, 191 
Polycentropus, 183 
Polyhedrosis, 429 
Polymorphism, 49-50 
Polyphaga, 143 
Polyphylla decemlineata, 313, 
322 
Polyphylla fulla, 321 
Polyploidy, 162, 164 
Polysaccharides, 58-59 
Popillia, 317 
Popillia japonica (Japanese 
beetle) 
bacterial diseases of, 327 
comparison with Pyrausta 
nubilalis eradication, 
341-43, 347 
control of, 351 
feeding habits of, 314, 316, 
317 
life cycle length, 323 
parasites for, 305, 326, 327 
plants resistant to, 268 
pupation habits of, 322 
rickettsial disease of, 327 
Population 
definition of, 119 
density, 402 
dynamics, 107-36, 246 
and public health, 246 
meadow spittlebug, 436 





natural control, 130-34 
regulation, 121-34 
Andrewartha-Birch 
theory of, 126-29 
biotic potential, 126 
chaos hypothesis of, 124- 
25 
diffusion hypothesis of, 
123-24 
environmental-fit hypoth- 
esis of, 125-26 
intrinsic limitation 
hypothesis of, 126 
Thompson’s general 
conclusion, 129-30 
self-regulation, 107-21 
Aphodius howitti, 110 
blow flies, 109-10 
Cactoblastis cactorum, 
109 
Callosobruchus chinen- 
sis, 113 
criticism of the theory 
of, 115-21 
Daphnia pulicaria, 113 
deductive evidence for, 
114 
density -dependent factors, 
107, 116-17 
density -independent 
factors, 107 
environmental resis- 
tance, 116 
field evidence for, 109-12 
laboratory evidence for, 
112-14 
Lucilia cuprina, 113, 114 
mechanisms of, 108-9 
Thrips imaginis, 110-12, 
118 


Tribolium confusum, 113 
trends, 454-60 
Porthetria dispar (gypsy 
moth) 
DDT for control, 451 
early economic history, 
336, 337 
eradication of, 350 
Postmental muscles, 195 
Potasan 
control of 
corn borer, 381 
potato pests, 388 
tobacco pests, 394 
Potato flea beetle, see 
Epitrix cucumeris 
Potato leafhopper, see 
Empoasca fabae 
Potato leaf-roll, 473-74 
Potato rugose mosaic, 473 
Potato tuberworm, see 
Gnorimoschema oper- 
culella 
Potato X virus, 471 
Potato Y virus, 473 
Potato yellow dwarf, 470, 
477 














Potosia aeriginosa, 315 

Potosia cuprea, 325 

Praon palitans, 425 

Prefollicular nuclei, 139, 
141 

Prefollicular tissue, 142, 


Primordial germ cells, 148 
Pristiphora erichsonii 
(larch sawfly), 294, 459 
Prodenia eridania 
diet requirements, 59 
amino acid utilization of 
60 
vitamins in diet of, 66 
tympanal organs of, 94 
Promecotheca reichei 
(coconut leaf-mining 
beetle), 294-95 
Propyl isome, 403 
Prosimulium hirtipes, 253 
Prospaltella clypealis, 298 
Prospaltella opulenta, 298 
Prospaltella perniciosi, 299 
Prospaltella smithi, 298 
Proteins, insect nutrition, 
60-61 
Proteus vulgaris, 65 
Protoparce quinquemaculata, 
(tomato hornworm), 393 
Protoparce sexta (tobacco 
hornworm), 393 
Protura, 181 
Prunus avium, 314 
Psallus seriatus, 392 
Pselaphidae, 223-24 
Pseudaletia unipuncta (army- 
worm), 378 
Pseudaphycus malinus, 297 
Pseudococcidae (mealybugs), 
296-97 
Pseudococcus adonidum 
(long-tailed mealybug), 
297, 306 
Pseudococcus citri, 44 
Pseudococcus comstocki 
(Comstock mealybug), 
297 
Pseudococcus gahani 
(citrophilus mealybug), 
297 
Pseudococcus njalensis, 297 
Pseudopolydesmus serratus, 
22 
Pseudosarcophaga affinis 
fat in diet of, 61 
synthetic food for rearing 
of, 303 
vitamins in diet of, 65, 66 
Psiliopholis, 317 
Psocoptera 
distribution of, 220 
ovary type of, 143 
Psorophora confinnis, 415 
Psorophora discolor, 415 
Psychodidae, 261 
biting or not, 261 
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feeding habits of, 256-57 
maxilla of, 189 
tentorium, absence of, 185 
Psychodinae, 256, 259 
Psyllidae, 220 
Psylliodes chrysocephala 
(cabbage stem flea 
beetle), 386, 388 
Pterobosca, 254 
Pteromalus puparum, 293 
Ptinus, 191 
Ptychomyia remota, 291-92 
Ptychopteridae, 189 
Pupation, 319-21 
Pustule scale, see 
Asterolecanium pustu- 
lans 
Puto, 41 
Pyraemis cardui, 458 
Pyralidae, 199-200 
Pyrausta nubilalis (Europe - 
an corn borer), 381 
biotypes of, 283 
comparison with Popillia 
japonica eradication, 
341-43, 347 
control of 
by insecticides, 381 
corn resistance to, 277-79, 
281-82 
host specificity, 69, 70 
inherited factors in, 284 
nutritional requirements 
of, 57, 58 
carotenoid utilization, 63 
chemical diets, 58 
fat, 61 
nucleic acid, 68 
sugar requirement, 59 
vitamins, 63-67 
resistant plants for, 269, 
271, 272 
Pyrenone, 411 
Pyrethrum 
control 
flies, 403, 404, 408-11, 
414 
potato leafhopper, 423 
spittlebug, 437 
Pyridoxine, 65 
Pyrophorus, 328 
Pyrophorus luminorus, 328 


Q 
Quarantine 
recent developments in, 
337-38 


Quercus (oak), 423 
R 


Race development, 210 
Rapid plant bug, see 
Adelphocoris rapidus 
Red ant, see Formica rufa 
Red-legged earth mite, see 


» 


Halotydeus destructor 
Reductors of femur, 197 
Reindeer warble -fly, see 

Hypoderma tarandi 
Resistance of plants 

antibiosis in, 279-83 

biotypes in, 283 

inheritance of, 283-84 

to insects, 267-90 

preference, 279 

tolerance, 279 
Reticulitermes flavipes, 325 
Retractor of hypopharynx, 

195 
Retractors of prementum, 

195 
Reversion disease of black 

currants, 471 
Rhagio, 258-60 
Rhagionidae, 257-58, 261 
Rhagium inquisitor, 53 
Rhizotrogus, 329 
Rhodnius 

resorption of oocyte in, 


symbiotes of, 38, 39, 40, 
49 


elimination of, 43, 46 
Rhodnius prolixus, 3 
oocyte of, 149 
trophocyte of, 153 
Rhododendron, 250 
Rhopalosiphum fitchii 
(apple grain aphid), 268 
Rhopalosiphum maidis 
(corn leaf aphid), 276, 
284 
resistance to, 268, 272 
Rhopalosiphum pseudo- 
brassicae, 386 
Rhyacionia buoliana 
(European pine shoot 
moth), 452 
Rhyacophila, 191 
Rhyacophilidae, 186, 191, 
193 
Rhyzopertha, 42 
symbiote elimination in, 45 
Riboflavin, 64-65 
Ribonucleic acid, 154 
Ricinus communis (castor 
bean), 423 
Rickettsia, 40, 327 
Rickettsia melolontha, 327 
Roach, 150, 152 
see also specific names 
Rhodolia, 299 
Rotenone 
control of 
bean pests, 385 
corn borer, 381 
cruciferous pests, 387 
flies, 412 
pea pests, 385, 431 
spittlebug, 437 
Rubus, 251 
Rubus stunt, 470 





516 SUBJECT INDEX 


Rumex, 426 
Rutelinae 
classification of, 311 
food habits of Scoliidae, 224, 326 dististipes, 192 
adult, 312, 313 Scolopidial organs, 93-94, stipital flexor of dististipes, 
larvae, 316, 317 96 193 
life cycle length, 321, 323 Scorzonera hispanica, 76 tentorial adductors of 
pupation habits of, 320, Scutellista cyanea, 301 basistipes, 190 
322 Seaside earwig, see tentorial adductors of 
Anisolabis maritima cardo, 190 
Sense organs, 30-31 tentorial bridge of, 185 
s Sercoides, 317 thoracic legs of, 197 
Serica, 320-21, 324 tracheal system, 199-200 
Serica orientalis, 321 Sitodrepa, 49 
Saissetia nigra, 301 Sericesthis pruninosa, 327 Sitona, 440 
Saissetia oleae (black scale), Sericini, 317 Sitona cylindricollis (sweet- 
300-2 Sex clover weevil), 269, 383, 
Salix, 251 attraction, 32 440 


potato pests, 388, 389 
tobacco pests, 395 
Scobicia, 42 


Panorpoidea ancestor 


and, 202 


stipital extensor of 


Ryania, 381 


Sabatinca, 188, 199 





San Jose scale, see Aspidi- 
otus perniciosus 
Saprophagous, 312 
Sarcophagidae 
synthetic food for, 303 
Sarcophaginae, 223 
Sarcoptes scabiei suis, 368 
Sarophaga, 7, 33 
Saturniidae, 221 
Sawflies, see also specific 
names, 190 
Scale, 41 
Scaptobius, 325 
Scarabaeidae, 325-26 
biology of, 311-34 
food habits of, 312-18 
of adults, 312-15 
of larvae, 315-18 
life cycle length, 321-24 
mating habits of, 324 
sites of, 324 
natural enemies, 326-29 
bacteria, 327 
fungi, 327 
insect parasites, 326-27 
rickettsiae, 327 
vertebrate predators, 
328-29 
nidification, 318-19 
number of molts, 319 
pupation habits, 319-21 
Scarabaeoidea, 311 
Scatopsidae, 259 
Scepsidinae, 259 
Schistocerca gregaria 
carotenoids utilization in, 
63 
fat in diet of, 61 
swarm cohesion, 98 
vitamins in diet of, 66 
Schizohelea leucopeza, 256 
Schradan 
control of 
bean pests, 384 
corn earworms, 381 
cotton pests, 391-93 
cruciferous pests, 386- 
88 
pea pests, 384, 431 


determination 
Apis mellifera, 162-66 


in Culex pipiens group, 
234 


multiple sex-allele 
hypothesis, 166 
mating and light intensity, 
305 


ratio of laboratory stocks, 
305-6 
Scarabaeidae mating 
habits, 324 
Sheep ked, see Melophagus 
ovinus 
Sheep maggot fly, see 
Lucilia sericata 
Shell OS 1808, 408 
Shizochelus, 317 
Sialis, 140 
Silk-press, 196 
Silkworm, see Bombyx mori 
Simuliidae, 253-54 
Ethiopian, 222 
lateral labral retractors, 
187 
maxilla of, 189 
sense organs of, 261 
tentorium of, 185 
Simulium damnossum, 253 
Simulium griseicolle, 253 
Simulium orticum, 253 
Simulium rugglesi, 253 
Simulium venustum, 254 
Simulium vittatum, 253 
Sinoxylon, 42 
Siphona, 260 
Siphona irritans (horn fly), 
336, 410 
Siphonaptera 


abdominal appendages, 198- 


99 
cleavage line, 183 


cranial flexor of dististipes, 


191 
distribution of, 223 
labium of, 194-96 
labrum of, 186 
maxilla of, 188, 189 
origin of antennae, 188 


Sitophilus, 45 
Sitophilus granarius, 44 
Sitophilus oryza (rice 
weevil) 
plant resistance to, 268, 
272, 274 


Sitotroga cerealella 


(Angoumois grain moth), 
302, 304 
Sminthurus viridis (lucerne 
flea), 382 
Snake mite, see Ophronyssus 
natricis 
Sodium fluosilicate, 427 
Solenopsis saevissima var. 
richteri (fire ant), 348, 
351 
Sorghum, 273, 275 
Sound 
behavior of insects, 96-102 
and control, 101-2 
production of, 87-93 
acoustical analysis of, 88 
effect of environment on, 
92-93 
methods of, 87 
morphology of organs, 
87-88 
physiology of, 88-92 
reception of, 93-96 
evidence for, 93 
scolopidial organs in, 93- 


tactile hairs, 96 
responses to other species, 
98 
in sexual behavior, 99 
types of mating, 101 
uses of by insects, 87-106 
communication signals, 
96-101 
evolutionary significance 
of, 101 
Faber’s classification, 
97 
Spaniopsis, 258 
Speciation in mosquitoes, 
231-48 
Sphinx lugustri, 64 








Spiracular nerves, 3-4 
Spissistilus festinus (three- 
cornered alfalfa 
hopper), 268, 440 
Spotted alfalfa aphid, see 
Therioaphis maculata 
Spotted wilt of tomato, 471 
Spruce budworm, see 
Choristoneura fumi- 
ferana 
Staphylinidae, 212 
Stauroderus, 475 
Stegobium, 43, 45, 52 
Stegomyia, 240, 241, 245 
Steneotarsonemus pallidus 
(cyclamen mite), 301, 
367 
Sterols, 62 
Stictococcus, 48 
Stictococcus diversiseta, 43 
Stictococcus sjoestedti, 43 
Stigmella, 194 


Stilpnotia salicis (satin moth), 


Stipital extensor of distis- 
tipes, 192-93 

Stipital flexor of dististipes, 
193 


Stomoxys calcitrans 
(stable fly), 260, 406 
Strategus, 318, 320 
Strategus antaeus, 319, 323 
Strategus mormon, 319 
Strategus quadrifoveatus, 
314, 319, 323 
Stratiomyidae, 185, 200, 


Strawberry crinkle virus, 


Strepsiptera, 181 
Streptomyces-albus group, 
369 
Strigoderma arboricola, 
317, 323 
Striped cucumber beetle, 
see Acalymma vittata 
Stripe disease of rice, 470 
Strobane, 403, 437 
Styloconops albiventris 
(sand fly), 413 
Sugar beet leaf crinkle, 470 
Sugar beet savoy disease, 
470 
Sulfoxide, 403 
Sulphenone, 363-64, 366-71 
Sulphur 
as acaricide, 367 
control of 
alfalfa pests, 429 
potato leafhopper, 423 
Suragina longipes, 258 
Sweetclover weevil, see 
Sitona cylindricollis 
Sweetclover (Melilotus), 382 
Sweetclover aphid, see 
Myzocallidium riehmi 
Swollen shoot disease of 
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cacao, 297 
Sycorax, 256 
Symbiosis 
definition, 37 
elimination of micro- 
organisms in, 43-47 
effects of, 45-47 
method of, 43-45 
evolution and, 39-40 
internal, 37-56 
microorganisms in, 47-52 
origin of associations, 39- 


symbiotes 
culture of, 50-51 
effects of the insect on, 
51-52 
histochemical properties 
of, 49 
host balance ana, 52 
in oocytes, 149 
polymorphism, 49-50 
properties of, 47-49 
specificity of, 52 
Symbiotes, see Symbiosis, 
symbiotes 
Symphoromyia, 258 
Symphyla, 181 
Symphyta, 198 
Synthetic media, 282 
Syrphidae, 260 
Systematics 
and zoogeography, 207-8 
see also Classification 


T 


Tabanidae 
feeding habits of, 257-58 
blood-sucking, 261 
history of distribution of, 
223 


as predators of Scarabae- 
idae, 327 
Tabanids, 328 
Tabanoidea, 261 
Tabanus 
feeding habits of, 257, 258 
Tabanus autumnalis 
feeding habits of, 258 
Tabanus quinquevittatus, 411 
Tachinidae, 326 
as parasites for Scarabae- 
idae, 326 
Tactile hairs, 96 
Taiga fauna, 214 
Tanna japonensis, 91 
Tanyderidae, 261, 262 
Tarnished plant bug, see 
Lygus lineolaris 
Taxonomy 
of Culex fatigans, 244 
of Culex molestus, 244 
of Culex pipiens, 244 
of panorpoid orders, 181- 
204 
of Scarabaeidae, 311 
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significance of characters 
of immature insects, 
91-102 
TDE 
control of 
alfalfa pests, 429 
flies, 404 
potato leafhopper, 423 
spittlebug, 437 
tobacco pests, 393, 394 
Tedion, 364-66, 370-72 
Temperature 
cricket, 92 
effects on 
Apis mellifera variation, 
169 
bee breeding, 169 
chirp rate, 92 
sound production, 92 
virus transmission by 
aphids, 480 
virus transmission by 
leafhoppers, 474 
mosquito adaptation to, 233 
tolerances, 208, 210 
Tendipedidae, 186 
abdominal appendages, 198 
labral compressors, 187 
messorial of, 187 
tentorium of, 185 
tracheal system of, 199 
see also Chironomidae 
Tendipes decorus, 414 
Tenebrio, 12, 143 
Tenebrionidae, 224 
Tenthredinids, 151 
Tenthredinoidea, 224 
Tentorial adductors of 
basistipes, 190 
Tephritidae (fruit flies), 
223, 296 
TEPP 
control of 
alfalfa pests, 425 
bean pests, 384, 385 
corn earworms, 381 
cotton pests, 390, 391 
cruciferous pests, 386 
flies, 408 
greenbug, 380 
pea pests, 384-85, 431 
tobacco pests, 394 
Terminal filament, 139, 141, 
145 
Termites 
cellulose utilization, 46 
Cetoniinae and, 325 
dispersal of primitive 
forms, 212 
nitrogen fixation and, 68 
scolopidia of, 95 
sexual cycles of protozoa 
in, 51 
symbiotes of, 38 
elimination of, 43 
interchange, 52 
zoogeography of, 219-20 
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Terpnosia, 91 
Terramycin, 44 
Tetracnemus peregrinus, 297 
Tetracnemus pretiosus, 297 
Tetranychus, 367 
Tetranychus hicoriae, 369 
Tetranychus telarius (two- 
spotted spider mite), 
366-67, 369-71, 384 
Tetrastichodes brontispae, 


Tetrigidae, 99 
Tettigoniidae, 90, 99 
Teuchestes, 328 
Thanite, 411 
Therioaphis maculata 
(spotted alfalfa aphid), 
424-26 
alfalfa resistant to, 268, 
272, 276, 278 
life cycle of, 425 
parasites of, 425 
Therioaphis trifolii, 425 
Thermobia domestica (fire- 
brat), 139, 140, 142 
oogenesis in, 139, 140, 142 
Thiamine, 64 
Thimet, 390, 392, 393 
Thiram, 369 
Thoracic legs, 196-98 
Thrips, 392 
distribution of, 220 
feeding habits of, 280 
pest to cotton, 269, 272 
sound organs of, 88 
see also specific names 
Thrips imaginis 
self-regulation of popula- 
tions, 110-12, 118, 129 
Thrips tabaci (onion thrips), 
268 


Thysanoptera, 392 
as vectors of plant viruses, 
470-71 
distribution of, 220 
sound organs of, 88 
Thysanura 
ovary of, 138 
thoracic legs of, 196, 198 
Ticks, 22, 225 
Tineidae, 184 
Tiphia, 326 
Tiphia popilliavora, 305, 327 
Tiphiidae, 326 
Tipula, 183, 187, 195 
Tipulidae, 259 
cranial extensor of 
dististipes, 192 
labral compressors in, 187 
maxilla of, 189 
tracheal system, 200 
Tipulinae, 183 
Tirathaba trichogramma 
(coconut spike moth), 293 
Tischeriidae, 190 
Tobacco, 393-95 
Tobacco flea beetle, see 
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Epitrix hirtipennis 
Tobacco mosaic, 471 
Tobacco mottle, 472 
Tobacco ringspot, 471 
Tobacco rosette, 473 
Tomato spotted wilt, 480 
Toxaphene 

as acaricide, 367 
control of 
alfalfa pests, 425, 434 
armyworm, 379 
cotton pests, 390, 391, 393 
cruciferous pests, 387 
flies, 405, 410, 411, 416 
potato pests, 389 
spittlebug, 437 
tobacco pests, 394 
Toxoptera graminum (green- 
bug) 
control of, 380 
early economic history of, 
336 


plant resistance to, 268, 
272, 284 
Toxorhynchites, 250, 260 
Transfaunation, 52 
Transmission 
forms of symbiotic insects, 
50 
of nerve impulses, 3-7 
of plant viruses by arthro- 
pods, 468-82 
selectivity of aphids, 472- 
73 
of symbiotes 
as egg contaminants, 39 
transovarial, 39-41 
Trialeurodes vaporariorum 
(greenhouse whitefly), 
298 
Triatoma, 45, 51 
Triatoma infestans, 78 
Tribolium confusum, 113 
Tribolium confusum (con- 
fused flour beetle), 363 
Trichiotinus, 315, 318, 324 
Trichoceridae, 189, 200 
Trichoptera 
abdominal appendages, 198- 
99 


anteclypeal muscles of, 187 

classification of, 202-4 

cleavage line of, 183, 184 

cranial extensor of 
dististipes, 191, 192 

cranial flexor of dististipes, 
191 


dispersal of primitive forms, 


distribution of, 220 
Eltringhan’s organ, 96 
eyes of, 187-88 

labium of, 193-96 

labral compressors, 187 
labrum of, 186 

maxilla of, 188 

of Nearctic region, 215 





origin of antennae, 188 
origin of anterior arms, 
185 
stipital extensor of 
dististipes, 192 
stipital flexor of dististipes, 
193 
tentorial adductors of 
basistipes, 190, 191 
tentorial adductors of 
cardo,. 190 
tentorial bridge of, 185 
thoracic legs, 196-98 
tracheal system, 199-200 
Trichogramma, 292-93, 302 
Trichogramma minutum, 293 
Tricholoplus, 325 
Trichoplusia ni (cabbage 
looper), 387 
Trifolium alexandrinum 
(berseem), 424 
Trifolium hybridum, 426 
Trifolium pratense, 426 
Trifolium repens (ladino 
clover), 426 
Trigonopeltastes, 324 
Trioxys utilis, 425 
Trogidae, 311 
Troginae 
classification of, 311 
food habits 
adult, 312 
larvae, 316 
interrelationships with 
other insects, 325 
life cycle length, 321 
Trogoderma granarium 
(khapra beetle), 346, 
349-50 
Trombicula autumnalis 
(harvest mite), 368 
Trombiculids, 225 
Trophic core, 142 
Trophocyte, 145, 148 
Trox, 328 
Trox procerus, 325 
Trox suberous, 325 
Trypanocorax frugileus, 329 
Trypetidae, 100 
Trypetinae, 223 
Tsetse flies, see also speci- 
fic names, 223 
Tunica, 139, 141 
Turnip crinkle, 471 
Turnip yellow mosaic, 471, 
475 


Two-spotted spider mite, 
see Tetranychus telarius 
Tychius, 440 
Tychius stephensi (clover 
head weevil), 383 
Tympanal organs, 94, 
96 


Typhlodromus cucumeris, 
301 


Typhlodromus reticulatus, 
301 








U 
Uranotaenia lowii, 250 
V 


Vaccinium, 253 
Vagility, see Zoogeography, 
dispersal 
Valgus, 324, 325 
Valgus californicus, 325 
Valgus canaliculatus, 31), 
325, 326 
Valgus seticollis, 325, 326 
Velvet bean caterpillar, see 
Anticarsia gematilis 
Vermileo, 258 
Vicia, 424 
Vigna sinensis, 471 
Vinca rosea, 476 
Viruses 
plant 
effect on their insect 
vectors, 476-78 
factors affecting insect- 
transmissibility of, 477 
factors influencing the 
spread of, 478-80 
feeding habits of vectors, 
479 
intrinsic properties of 
in relation to transmis- 
sion, 480 
mechanical transmission, 
471-72 
movement of aphids, 479 
multiplication in insect 
vectors, 473-75 
mutation of, 476-78 
nonpersistent and 
persistent aphid-borne, 


proximity of virus and 
vector sources, 479 
selective transmission 
by aphids, 472-73 
transmission by mandibu- 
late insects, 475-76 
transmission by arthro- 
pods, 469-82 
Vitamin Bo, 78 
Vitamin Bj, 64, 78 
Vitamin Br, 66 
Vitamin C, 77 
Vitamin PP, 78 
Vitamins, water-soluble, 
63-67 
Vitellarium, 139, 143 
Vitellogenesis, 148-57 
cytological studies, 150-54 
germinal vesicle and, 140 
histochemical studies of, 
154-57 
and ovarian structure, 
137-57 
trophocyte nucleus and, 
145, 146 
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Wasp, 10 

Wax moth, see Galleria 
mellonella 

Wegenerian Hypothesis, 211- 
12 


Wheat 
pests of, 379-80 
resistant varieties of, 273, 
275-77 
Wheat jointworm, see 
Harmolita tritici 
Wheat stem fly, see Cephus 
cinctus 
Wheat strawworm, see 
Harmolita grandis 
Wheat streak mosaic, 471 
Wheat wireworm, see 
Agriotes mancus 
White-fringed beetle, see 
Graphognathus leuco- 
loma 
Wireworms, see Elateridae 
Woolly apple aphid, see 
Eriosoma lanigerum 


x 


Xanthomonas citri, 339-40 
Xenopsylla, 193 

Xyloryctes jamaicensis, 323 
Xylosma raremosum, 76 


¥ 


Yellow bean mosaic, 431 
Yolk 
bodies, 149, 150 
lipide 
origin of, 152-53 
precursor, 233 
protein 
chemical nature of, 155- 
56 
origin of, 150 


Zz 


Zeadiatrae grandiosella 
(southwestern corn 
borer), 268, 278, 280 

Zethini, 225 

Zeugloptera 

abdominal appendages, 198- 
99 
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